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ABSTfiACT 

Presented is a collection of reports on tne status of 
.cofipetancy*basad mathematical aducatioa in the schools of 25 
countries^ and is the culmination of five years* iforfc by the 
International Study Group on Minimal Com patencies in Mathematics. 
Most reports summariza the treads and prevailing opinions aisout 
curricuiar implications of emphasis on minimal competencies, and a 
diverse spectrum of attitudes, approaches, concerns, and programs is 
revealed. Included is an historical perspective of prior 
investigations, a synthesis of -the national reports, and a list of 
salected international references alphabetized by author. Iba goal of 
this lanuscript is to ansKer some questions about the 
conpetency*based approaches of the following countries: Australia, 
Austria, Bangladesh, Belgium, Brazil, Canada (British Columbia and 
Ontario), Chile* England and Males, Finland, Hong Kong, iraland, 
Israel, Japan, Kenya, Luxembourg, Natharlands, Neirf Zealand, Norway, 
Phillippines, Scotland, Sweden, Ihailand, 0,3., and West aerfflany. 



* laproductions supplied by EDBS are the best taat can be made * 
m from the original document. * 
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PRH^ACE 



Competency^based mathematical aducacion (with the' emphasis on 
"minimal" ccmpetencies) may be growing into the most significant 
educational trend of the 1980 's. In one form or another, ^ it is 
emerging in numerous countriei around the world; and, as with 
educational trends of |he past, this particular trend Is gathering 
both supporters and critics. Many of its supporters consider it^ the 
ideal educational structure for emphasizing the essential, eliminating 
the extraneous, and therefore maximizing useful learning in 
mathematics. Its critics, on the other hand, are more skeptical. 
Many of them consider it an over-reaction to the problems associated 
with the "new math;" they believe that minimal competency programs 
can cause new problems of their oto, and that they =-would be a. change 
for the worse—not a change for the better* 

Certainly curriculum planners in the 1980 *s will be seriouslv 
considering minimal competency programs to possibly cure whatever 
ills their ovn educational programs may be suffering from at the 
timev. 'It is the hope of this author that AN INTERNATIONAL REVIEW OF 
MINIMAL COOTETENCY PROGWuMS IN MATH©t.VilCS will allow those curriculum 
planners to more easily learn from the experiences and insights of 
others. 

It would Indeed be unfortunate if school systems in every country 
had. to individually experiment with the various aspects of minimal 
competency programs— unfortunate because experiments sometimes produce 
failures, and* in education, the victims of those program failures 
would be children. 

In gathering and preparing the information for this document , 
there were many individuals who worked hard on the various tasks ^ 
required. Some of those Individuals are given credit in other 
portions of the .text (for example, the contributors of national 
reports, many of whom did much more than they are specifically given' 
credit for). Others include Jane Kulp, Mary Morrow, Robert Lindsay, 
Lynne Mallnv, Albert frerg, Peggy Kasten, and James Schatzman, 

Robert J, Rlehs 
Editor 
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**If today's school children were told to go forth arid multiply ^ many 

* ^ 1 

of them wouldri't be able. to do it." Thati according to Thomas Hlnej was 

the view of some critics of mathematics education in the 'United States in 

the early i970's* Those critics feared a generation unable to balance its 

checkbooks or to decide whether two for 29 cents is cheaper than six fuj 

a dollar-^in short* a population frightfully deficient" in mathematical 

"survival'^ or "life*- skills, ^ ^ 

Mine's co^ents were primarily directed at deficierfcles in the "new 
maths" as. implemented in many United States schools. However, comments^ 
similar to his have been made many times before, and in countries Qutside 
of North America. The last hundred years, especially, have been a time 
of turmoil in mathematics education ^ marked by massive adjustmeits in 
mathematics curricula and frequent criticism of instructional techniques. 
Rapid industrial development, and the growing impact of modern technology 
on daily life, have been making the learning of mathematics increasingly 
important in more and more countries. Also, a growing political 
willingness to educate the masses, rathp^^ than Just the elite, has resulted 
in the tremendous eKpanslon of public educational systems'. With all of 
this exciting change has come the less exciting observation that many 
children, even after attending classes regularly, have nevertheless not 
learned much of what the schools t;ere expected to teach. 

It is not surprising, then, that parents j political leaders, and 
mathematical educators througlhout the world continually search for ways to 
improve their local educational programs, with the hope of significantly 
increasing the level of useful learning. Unfortunately, while looking for 
programs that are better, they sometiines find and Implement programs that * 
are worse! 

Undoubtedly, during the next decades many of those parents, political 



Thomas Hine ^ "New Math Proving Long on Theory but Short on the 
Basics," THE PHIMDELPHIA INQUIRER, December 3, 1972,, Sec. H,, p* 7, 
coIp 1, 



leaders, and math^maclcal educatars will consider experimenting with some 
forin of conipiBcency— based curriculum in tnatheraatics * As they do, they will 
be asking several important questions" "tshat have other countries done?'' 
"Are there any successful programs after which we can pattern our ovm?" 
^Have any other countries made mistakes which we wish to carefully avoid?" 
This document is an effort to gather the responses to those questions. 

To whatever extent this effort succeeds, it the culmination of 
five years' work by tha International Study Group on Minimal CompetGncies 
in Mat:hemacics , working together with other groups, in trying to identify 
successful approaches to the teaching of mathematics and to communicate 
Lhem to otherF. While the early investigations of these groups have 
baen somewhat hampered because of the infancy of the programs being 
investigated, they have nevertheless , laid the groundwork for this study 
and, most helpfully, revealed what specific curricular issues should be 
m^ost closely examined. Quite appropriately, then, before going into the 
details involved in formulating this particular investigation, a few pages 
have been devoted to some historica'' perspective — a description of some 
of the earlier investigations, by the chairman of the Study Group , 
Dr. James T. Fey. 
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INVESTIGATING THE MINIMAL CO&ffETENCV TREND AROUND THE WORLD (1976-1980)^ 

Jamas T. Fe^' 
University of Maryland 
Collage Park 5 Maryland 

w 

In the United States, the focus on minimal standards of school 
achiavament began '-building In the early 1970 's. By the time of the first 
confarance to plan the second lEA mathematics study in Urbana (1976), 
similar concerns ware reported in several European countries. Consequently 
at the Third International Congress on Mathematical Education (ICME III), 
in Karlsruhe* a study group formed to addre$s this problem area. 

^ The study group attracted 40 participants from 15 countries , but It 
qulck^ became clear that the oi^y conunon factor In their interests was 
the phrase "minimal competencies,'- In Germany, the Deutsche Mathematlkar 
Vereinigung was developing guidelines for mathematical preparation of 
students intending on university study. In Brazil, the focus was on 
standards for the vast number of students leaving school at the end of the 
primary grades. In the United States and Sweden, the most coimnon focus 
was basic skills for all students leaving secondary school. These diverse 
foci Seemed to share only the concern for setting minlmar' standards' to 
which all students in soma particular school group should reasonably be 
held* The Karlsruhe study group sub-divided to consider. In their 
different contexts 4 some coBMnon questionsi " 

- For what purposes are "mlnlmums" sought and what is the genesis 

of concern for finding such agreement on standards? 
^ How has concern for minimal competencies led .to changes in school 

mathematics syllabi , teaching approaches, or testing? 
= What Implications of various minimal competence initiatives can 
be forecast? 

Discussions of the^ Karlsruhe study group sessions ware summarized In 
a report circulated to participants and published in the ARITffl^ETIC TEACHER 
(Fey, 1977), Since 1976, iiiterest has, if anything, increased. An inquiry 



This is a shortened version of a paper based on work of a symposium 
on curriculum change held at Bielefeld, FRG ifl^anuaryj 1980. Support for 
the conference came from the government of th^Federal Republic of Germany, 
the Institut for Didactics in Mathematics, and the lEA, 



addressed to ifoffi III participants elicited reports from Japanj Finland, 
Scotland, Germ:.ny, Austria, Brazilj No™ay, and the United States* These 
teports and the information from Haus Ohrbeck Minimal Competencies Study 
Group members were combined to produce the following description and 
critical analysis. 

Levels Purpose j and Character of Existing Minimi Competence Programs 

Since the 1976 ICWl 111 survey of minimal competence^related 
activities s the number and variety of co.untrles engaged in some aspect of 
the Issue have increased, and the purposes and character of programs have 
been more clearly defined. 

I. " University e ntranco . Nearly every country has a long tradition 
of setting stnndarda, syllabi, and examinations for admission to higher 
education* Thus, in some sense, the minimal competence issue is not at 
all new on this level* However, the past twenty years have seen striking 
expansion of opportunities for admission to university study, and the 
question of appropriate minimal competence in mathtmatics has been 
addressed with new perspective. As mentioned above, the German DWJ has 
developed general syllabus guidelines for students" intending advanced . 
study. In the United States, the Mathematical Association of America (MAA) 
has recently published similar guides and communicated their advii^e to 
sceondary school teachers and counselors. Neither advisory report has any 
official force, and it is not clear that the suggestions have had major 
influence on secondary schools* 

In Brazil, as in many developing countries, access to higher education 
is still sharply limited by resources. As a result, there remains 
competition by examination for available spots. Each university 
administers its own exams (in some countries, such as Thailand, there is 
a uniform national exam) and publishes syllabi for those exams. 

Taken as a whole, the concerns for minimal competencies agiong 
applicants to higher, education seem a diffuse and not strikingly 
influential force in mathematics education today* There are individual 
professors and institutions critical of incoming students' qua^^ity, but 
response to this concern has not taken any strongs organized, or widespread 
activist form, ' ^ 
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2. Secondary school leaving . There are at least three distinct ways 
that mathematics educators are eKpr^sing concern about mluimal 
competencies for those leaving secondary school. In the United States ^ 
the general public, and consequently political leaders , have expressed 
rising dissatisfaction with the apparent inability of secondary school 
graduates to function effectively in application of mathematical skills to 
what might be called ''life survival'' problem solving. There is doubt that 
many students can use their mathematics to make intelligent choices as 
consumers, to deal with government policies in areas such as taxation, or 
to perform rudimentary problem solving of the type commonly required in 
basic occupations or around the home* As a result, many of the states have 
initiated basic skills or minimal competence testing programs, with passage 
of a test being one prerequisite to secondary school graduation. 

In Scocland, the focus of minimal competence program efforts has been 
not only on life skill survival competence , but also on adequate 
preparation for entering the world of work. The effort underway at present 
is to establish natipnal certification standards for various student 
\ ability levels. Consultations with industry are planned or are in progress 
so that the aims of schools and the needs of employers can be mutual3.y 
reconciled. 

The 'third type of minimal competence concern directed at secondary 
school leaving standards is easier to define by describing the problem 
that motivates program activities than by cleatf characterization of the 
programs themselves. In many countries-— Federal Republic of Germany, 
Holland, Norway, and Swaziland to mention only four==*-the past 10^15 years 
have seen substantial broadening of opportunities to continue education 
^ into the secondary and upper secondary levels* The divefslf led student 

body that' results must be offered a more diverse program, and both teachers , 
and the public have raised questions about appropriate performance 
expectations for each group, 

3, Minimal competence for progress through school grades . In the 
early 1970 *s, the state of Michigan (USA) .became concerned about minimal 
mathematical competencies in the various grades of school and^ as a result, 
produced a detailed outline of specific objectives and tests to measure 
attainment of those objectives in the first six grades of school. The 
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objectives are as precistt as "adds two-digit numbers with one regrouping;" 
or "divides a three-dliit number by a single-digit divisor." The tests 
^asure achievement on nn objective-by-objt=ctive basis, and, though the 
"test results have no formal power to nffect'RradR plactiment of students, 
there is a recommended passing criterion at each grade in enrh objective. 
This type of interest In minimal attainments for progress from grade to 
grade in school has been manifest in a number of other countries, though 
not with the same degree of specific testing. 

The Netherlands, Norway, Sweden, and Finland have all reported recent 
efforts to specify the expectations at each level of schooling. Though the 
definition is not usually In terms of minimums, the phrase "basic material" 
is used to describe some sort of core mathematics syllabus which all 
students s'lould meet, 

4, Minimal competence programs in de veloping countries. It is not 
at all uncommon in developing countries for 4, 5, or 6 years of schooling 
to be the most attained by the vast majority of students. Thus, in such 
situations, the problem of defining minimal mathematical goals for school 
lexers Is a problem for primary education. An international conference 
oh developing mathematics in Third World ^oimtri^s was -hel 
1978, and the question of goals for primary education was a major Issue. 
The conference participants agreed on five broad obj.ectlves to be sought ^ 
for the and of primary schools: (1) functional numeracy implying knowing 
how and when to perform arithmetic operations Involving whole numbers and 
decimal fractions; (2) acquisition of techniques of represenflng and 
interpreting data; (3) Indication of abilities in measuriment, approximation 
and estimation; (4) development of spatial concepts and the ability to 
represent them on maps and scale drawings; (5) acquisition of certain 
mental attitudes which enable the development of problem solving strategies. 
There is no indication yet of the influence of these proposals, but the 
goals do seem a fair statement of the aspirations of somi 40 countries 
represented at the iChartoum meeting. 

Impact of ' Minimal Competence Program s on Syllabi, Teachlns, and Testing 

In many countries currently Interested In one or more aspects of 
minimal competence programs, it is too early to report the impact that such 
initiatives will have on the existing' programs. Since implementation of 
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any syllabus, teachings or testing system change should reaaonably be 
precedad by thoughtful projection of the likely benefits and drawbacks of 
such change, the Haus Ohrbeck Study Group attempted to make a first 
approach to such an analysis. The conjectures fall into two broad 
categories, " - 

First, it seems likely that the effort to define minimal competencies 
in various situations has the po.tential to greatly clarify achool aims. 
Specification of minimum expectations has the potential to sharpen the 
focus of instruction, to clear away out-^dated or unimportant topics, and 
to forge a clearer understanding between the schools and society about 
goals for school mathematics. There is promise that students will leave 
school with a much more precise description of their school^acqulred 
abilities' and that those abilities wiir be more closely matched to what 
the outside world will be looking for* 

^Second, .the interest in minimal competence specification offers 
promise of helping to improve the effectiveness oP instruction. With 
precise statement and measurement of goals for instruction ^ the teachers 
will be provided with potentially useful feedback on the needs of each 
student. Further, by studying in detail the abilities that students can 
reasonably attain at various levels of education, the curriculum deslgnera 
will be provided.^with valuable information and an opportunity to plan 
syllabi and instructional methods that are carefully conceived to reflect 
latest knowledge about children's mathematical development. 

While the potential benefits of minimal coripetence activities are 
attractive, it is not hard to imagiiie^- some less favorable results as well* 
Among the first concerns to be voiced have been worry that mlnimums will- 
become maximums of school and student expectations ^ that curricula will 
focus on achievement of low^ level "basic" skills such as arithmetic 
computation J that testing will dominate and constrain creative teachings 
or that Instruction for short-term minimal competence objectives will be 
Ineffective for development of long-range probleni solving ability, 

^ Minimal Comp etence as a Case Study in Currlcular S tabi lity 'and Change 
In many ways, the most intriguing aspect of the current minimal 
competence movement is the way it reveals forces shaping education in 



-10- 



general and school mathematics in particular. V.'hy did the desire for 
specification and measurement of minimal school objectives spring up 
nearly simultaneously in countries a]B|||.er the^. world— countries with 
widely differing educational and «joclo-^Lclcal traditions? Some 
explnnatloris are common to uli countries represented at the Ohrbeck 
Conference," but others are unique to the situations of parciculnr countries, 
and. as such, they reveal the different influences of different systems. • 

1, New math backl ash. The ■imbltions of "new math" curriculum 
developers were high. For many students or teachers the great expectations 
were not or could' not be fulfilled, and it should not be surprising that 
debate ensued about which of the ambitious objectives were really 
important. From questions like "What good is all this set theory?" or 
"Why do I have to know the commutative property?" it is not too great a 
leap to concern for establishing the basic material that really is^ 
essential. From one of the most ambitious, of the new European programs, 
Denmark has backed off to a much more modest plan, partially as a result 

of reconsidering just what is basic material. Similar experiences have 
led to revised, USA mathematics • courses that .have a much more haslc flavor 

_ ■■ ■ X 

than thofse of the 1960 's. , ■ ' 

2. Economic forces and accountability . For many countries, the 
decade of the 1960 's was a period of great ecohoinlc prosperity and optimism 
about growth. School expenditures grew because people believed in the 
importance of schooling (particularly In mathematics and the sciences) and 
because economic- prosperity made such gro^ith easy to support. In some 
countries, the 1970 's have seen a substahtlally changed economic picture 
for society as a wholtf and for Individuals. Inflation has driven school 
costs and taxes up, and, when pressed by demands for more funds, the public 
has ch-illenged the schools to demonstrate that their programs are 
effective. Tills call for accountability of schools has in turn led to 
efforts to define school objectives more precisely and to measure the 
attainment of those goals. Only the feckless would set unreallstlcally,, 
ambitious objectives In such .a test situation, so the Interest in mlnimums 
seems a natural result of the pressure. Whether by coincidence or design, 
the resurgence of behaviorlst learning theory and instructional approaches 
has provided a convenient tool for these pccountabllistts, lending tte 
minimal corapetance movement a method and "scientific legitimacy.". 



3. Social pQllcy * Tn many countries, the past 15 yeara have been 
devoted to a striking democratization of educational opportunity as social 
policy • For Instance, in Swaziland, the period following recent independen 
has led to greatly increased access to secondary education* This has meant 
that the average ability and achievement of school graduates has declined , 
(or has appeared in public view to decline). This, in turn, has provoked 
public calls to guarantee a bottom to the decline'—to make sura that 
democratization of educational opportunity does not lead to complete loss 
of achievement standards* Again, the natural response is to define minimal 
acceptable levels of school mathematics perfonnance and to initiate testing 
programs to see that the standards are met, V^lle few countries have moved 
this far* th'e pressure was reported ^from Norway and Germany* 

Political forces . In several countries, the minimal competence 
issue has been cause for Involvement of education in partisan politics. 
As mentioned earlier, one of the most troublesome problems in any minimal 
competence testing program is getting the passing criterion* Since passing 
a competence test is often the required certificate for entry Into a wide ^ 
range pf occupational and schooling opportunities , those who favor, a very 
high criterion of competence are often seen as elitists. By controlling 
acfeess tp economic progress for Individ u:-ls or groups within a society j the 
competence critef*ion acts as a conservative agent and, in several countries 
of Europe, high standards have become parT of the political program for 
conservative parties. Conversely ^ those who seek to diminish social and 
economic class differences often argue fpr modest mlnimums. This Is 

Identified with social democrat type parties In the political proceea, 

*% ^ ■ = 

5, Search for stability , iHder lying each of the preceding 
explanations for interest in minimal levels of mathematical achlevemeni is 
a broad mood of insecurity in the schools \nd in ttie societies they serve* 
Representatives of widely, diverse countries reported to the Haus Ohrbeck 
conference th^t this pervasive sense of uncertainty about purposes and 
values of social Institutions has encouraged people to seek a clear and 
familiar foundation for school programe. In most cases, thle desire has 
been expressed in c,wo phrases* "back to basics," "no experiments*" Just 
as the vague public understanding of need for advanced technical educatipn 
supported Innovatians in the 1960 's, a similar non--sp«cif ic concern for 
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Stability is acting as a pQwerful force in the retreat from those 
innovations. 

The iraplicatiQns of curient minimi conf^atence activity as a case 
study of durricular change are neither simple nor certain* What is most 
striking about the collection of factors driving the mlimmal competence 
movement is the contrast with, ijifluential forces during the 1960 's* The 
"new math" movement was noteworthy beca^use of the leadership assumed by 
specialists in the. academic discipline of mBthematics. ExplanatlQns tor 
the failure of this movement to achieve anything near its ambitious goals 
have frequently ei^hasized underestimates by innovators of the conservatism 
inherent in- education at the local school level* It might be that the net 
result of much minimal competence discussion will also be modest change In 
the actual school program^ But, looking at the issue as it has developed 
so far, one cannot hel;;: but be Impressed by the educational and social' 
context within which it is only on^ program. 
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INVESTIGATING THE MINIMAL COOTETENCV TREND AROUND THE IN 1S81 

(CO^MNTS ON THE FOK^JLATION OF THIS DOCUMENT) 

in order to bring about £ truly International sharing of Information 
on emerging minimal competency programs around the worlds mathematical 
educators on six continents were asked to contribute national reports for 
this document* additionally, significant attempts were made to obtain ^ 
a representative sampling of countries in various stages of economic, 
technological, and political development* A particular effort, finally, 
was made to include all of the countries participating in the Second 
International Mathematics Study* 

Based on concerns raised in some of the previous investigations 
discussed by Dr. Fey, each contributor to this review was asked to deal 
in one way or another with the following questions i 

-Have there been any recent efforts in your country to Identify 
minimal levels of mathematical competence? 

- Wiat pressures (political, professional, societal, etc,) have 
been most Influential In causing the Imposition of new^ minimal 
standards? 

What efforts are being made to measure student achievement of 
the minimal mathematical competencies? 

- What la being done for the "incompetent" student? 

""""'^ - Are the minimal competence goals. or tests having any noticeable 
Impact on course content or teaching styles in your country? 
If so, what? . ' . 

" Have any special efforts been made in yqur country to assure 
that minimal competencies do not become educatioiial goals—the 
maximimti expectations of parents, students, and teachers? 

All of the responses to these questions wure included In Part II of this 

document, "National Reports," ■ 

pSrt III is a synthesis of the national reports, prepared with the 
veryxhelpful suggestions of many of the contributors* 

The list of selected references in Part IV is intended to provide a 
starting plafce for those who wish to obtain more information than this 
document provides. It may be particularly helpful In identifying available 
information on countries not represented in Part II, 
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Although based on a foundation of previous Investigations, th:^s 
particular study was not a long-term project* Except where specifically 
indicated otherwise , the national reports were prepared between November , 
1980i and January, 19S1, An endeavor was then made to prepare ^the 
material for distribution around the world as quickly as 'possible* 

In the effort to get this review out so quickly, some countries 
that are normally supportive of the international sharing of information 
have been left out, This in no way reflects a, Jack of interest on the 
part of the omitted countries, but simply a difficulty on the part of the 
author in overcoming slow international mail delivery and in finding thu 
right person in time to obtain a report, lliose reports that were received 
lij time to be included, of course, represent the latest available 
Information on the educational programs in those countries. k 
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MIND'IM. MATHEMATICAL GOtffETENCIES IN AUSTRIA 
John Ellis 

Education Department of South Australia 

Schools in Australia are in the main administered by State Education 
Departments, The national (or federal) education scene is one of sdpport 
funding for curriculum and research projects, and, although offering some 
monitoring services through the Australian Council for fiducationaL Research 
(A*C,E,R.)5 does not specifically direct any assessment of minimal 
competencies. A.C,E,R* does administer, via sampling, choice of answer 
type items in mathematics^ for both 10 year old and 14 year old cohorts ^ 
providing state and national norms on these items* Such assessment also 
assists in responses to I.E^A* surveys. Thus, any minimal competency 
assesempnt would currently be the province of each State Education 
Department. The absence of such assessment may reflect the disquiat of 
mathematics educators over any such setting of "minimum" standards and the 
possible abuse in both coimunlty reaction and lowering of mathematical 
goals * \ 

Input to this Report from the various states indicates a majority are 
attacking the "minimal competency" area by, trying to inculcate standards in 
the "core" curriculum of years 6-10 in formal schooling. 

The Australian Association 6f Mathematics Teachers (A*A,M.T,) has 
recently been granted federal funds to complete the Australian Mathematics 
Education Project, which is aimed at improving the teaching of mathematics, 
^TtTcularly in the years 6-9 ^ rather than setting standards for allj 
minimal or otherwise. Again/ this reflects an attitude amongst key 
matheniatics teachers in response to any outcry about student performance. 

The following very brief reports from eaeh state may expand the above 
general comments, 

Sout^ traj-la 

Prior to 1977, separate Divisions of the Education Department 
administered Primary (K-7) and Seqondary (8-12) education* 

A report in 1977 made cotifflients and recommendations about the K-12 
Mathematics Curriculum, and work has proceeded since then on producing 
syllabus documents and* most importantly, teacher guidelines ^ 
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One of ^he key recommendations of the 1977 Report was that of , 
Identifying "Social Mathematics" as' one of fhree end points in the 
curriculum. Social Mathematics, "in syllabus content, contained the usual. - 
mathematical skills which are considered necessary for formal schooling, 
but also contained specific objectives on consumer awareneis <e*g*-* 
insurances s *^handllng money) which were considered deiirable for Bvery 
student to achieve before leaving schoolt' , 

To some eKtentj Social Mathematics can be seen as a level of minimal 
competency? However, in defining this in the curriculum, there was no 
attempt made to suggest that a particular "level" occurs In the curriculum 
like a cut-off point. It Is* In fact, most likely that all studentb will 
study mathematics further than Social Mathematics in purstilng the^ other two 
end points of the curriculum, one of which la an externally examined level 
of matriculation for tertiary Institutions "TO^ the Md of year 12 of 
schooling* ^ 

Traditionally, Australian schools have established subject courses in 
the discrete year levels from K to 12, ThuSj a student in year n would be 
confronted by "year n mathematics*" The 1977 Report .very firmly commerited 
that there is no such thing ag "year n mathematlcs"™it Is not desirable 
to so discretely associate a mathematics course with a student's age. This 
Is a deliberate, attempt to cater* more for Individual differences (although 
in class sl^e groups rather than for each student, because of the sheer 
limitations of ePtaf f Ing) . At the time of writing, there are many Primary 
Schools trying this new approach, but as yet there is not much eKperlence 
of It in secondary schools. 

Itt 1980, trial surveys were conducted in testing students on samples ^ 
of items from Social Mathematics* From 1981, this testing will be carried 
out, using samples, for every year level 8 to 11* All schools may 
participate by conducting their own tests » and the data bank developed mn 
th^ leems not to suggest pass or fall at items, but to provide feedback 
to teachers on student performance and thus monitor th# perforoance over 
these years. The important service of this testing Is^to give teachers a 
clearer picture of skill retantlon over these years and thus a means of 
directly affecting the work In the classroom rather than mking 
assumptions. « . ' 
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At this time* there are no Education Department , policy statements 
directly stating mAnimal compecenclts * 

Cifrriculum guidelines incorporate that students be exposed to^ nnd 
mnster where possible, a core of mathematical conteTit; but no specif Ic 
assessment Is carried out. Thus, the only Impact on teaching styles comes 
dlrictly to teachers from the continuing public debates on "standards*" 

There have been' some atteniptB to measure essential skills, but these 
were not \yarmly received by teachers, and nothing has been continued* 
Evidence suggests that many groups of primary schools liaise with secondar 
schools i on a district basis ^ to clarify the transition period and 
mathematical skills Involved in that transition period* Such liaison la 
schools-Initiated J and it is difficult to gauge success, and it certainly 
does not involve specific statements of minimal competencies* 

Queensland ^ 

Primary mathematics * A survey of teachers^ opinions. about the 
PKOg^am Zn UtMimatZcM is being \indertaken by the Research Branch of the 
Department "S Placing and Services Division* Data will be gathered on the 
dfgree of importance attached to various aspects of ""content" in prlma'ry 
mathematics* 

Transition", year 7 (primary) to year 8 (secondary) A series 6i 
workshops has been prepaid by officers of the Curriculum Branch of the ■ 
Department "S Planning and Servicas Division to guide secondary schools and 
their feeder primary schools in Identifying basic/common areas of 
mathematics regarded as important in both, sectors. 

Some Regions have prepared sunmarie^ of expected outcomes in 
mathematics for the end of year 7/beglnning of year 8, These Include 
statements of "minimal competencies in mathematics" which students may 
reasonably be expected to have developed prior to entering secondary 
school, . ; * 

Transition, year 10 to technical and further education . A stuJy 
conducted by the Curriculum and Evaluation Section of the Departtner.t ' s 
Tfedlmlcal and Furt4ier Education Division has identified the mathematical . 
(and science) skills required by students before entering apprentlcaship 



-^20- 



courses conducted at colleges of TAPE. The report of this study (March, 
1980) has been used as a basis for discussions between Technical and 
Further Education Department and the Secondary Division of Education 
Department in order to determine "reasonable expectations of year 10 
students in the Advanced, Ordinary, and General Mathematics." 

Transition, years 10, U, and 12 to employront . Supported by 
lommonwealth funds, ^the Department has stimulated the development and 
implementation of ^'transition education^' (pre-^employment) programs in 
secondary schools. To assist schools In this regard, the Curriculum 
Branch of the Department's Planning and Services Division has prepared 
guidelines for the identification of relevant "competencies" in 
mathematics , 

''Core" mathematics , A small working party of teachers and officers 
of the Curriculum Branch has recently .coiiipletad a statement of core/common 
areas of study In mathematics at the year 8 at^d year 9 levels. Topics and 
expected student outcomes have been stated for number theory, algebra, 
mensuration, geometry, and graphing/ tables. 

Western Australia 

^ The Education 'Department has no statement of minimal competencies for 
any age level and no testing programs in this area. 

Some future monitoring of standards in numeracy will occur at year 6 
and year 9 levels' through the formatloh of mathematics item banks 
incorporating numeracy items. 

Flowing on from this project, the Department has undertaken some 
statewide testing of numeracy standards—in 1980, testing about 4% of the 
year groups. Future testing may occur mnually, but the items will not' 
all be repeated. The initiative for such testing is Departmental and aimed 
^at heading off demands^ fer such action by other outside groups, s 

Tasmania . ^ 

' During '1980* all aubject cotrmitteea of the Schools Board of Tasmatiia 
were asked to aadress themselves to thm task of defining more? clearly those 
skilis and co^etencies which should be exhibited by students given awards 
at the various levels in the School Certificate (grade 10) assessments. 



These are not minimal standards as such^ but are intended to be a guide 
to users of the School Certl f :^^cate as to what should be a reasonable 
expectatioiv from students presenting themselves with awards at the various 
levels. They could be varlu\isly described as Job preparation skills or 
basic skills for those who begin Jobs which require them to undergo further 
training or as basic skills only for those who proceed through the school 
system. 

This request from the Board h^s been brought about by a general 
dissatisfaction amongst users Ol the School Cerciflcate about interpretations 
which can be placed on the various awards. Many employer groups are 
finding that awards in ffiatheinatics , at the lower levels in particulars are 
not good predictors of success in trade apprenticeship calculations 
(howevec^ unrealistic and unreasonable these may be) and are trying to bring 
pressure to bear for a, separata arithmetic award, 

V^atever measures are introduced In this states It is likely that any 
measures of achievement will be determined using a scheme similar to our 
moderation scheme* Broadly speaking, the general criteria to be used in 
testing will be decided by a state moderation committee; these will be 
transmitted to the scrtools, which will then apply them in their own testing 
programs, and the results will be moderated at meetings arranged among 
schools within particular geographical regions* 

.The State is providing an increasing number of trained ''special'" 
teachers' who are attached to schools to help teachers cope with the 
problems caused by the inclusion of "special'' atudents in their classes* 
In addition j most schools have some sort of an intervention program to 
identify students with weaknesses and to work with them to resolve these . ^ 
weaknesses. The effectiveness of these programs is, to a large extent ^ 
dependent on the availability of suitable staff "Suitable in the sense of 
being interested in this sort of intervention and having the requisite 
background knowledge. Some do very good work| others may serve to make 
the problem worse* 

Individual schools have embarked on their own "calculations" courses, ^ 
to develop and maintain competence in the number area. In sonye of these 
caseSs up to one-half of the time p1 located to mathematics is opent in this 
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area. In schools where this is not being done, the time allocated to 
calculations would be less. 

There was a strong movement to introduce a subjecc •'Calculat ioru^" into 
the list of tnose included on the School Certificate, The MatheinaticH 
Subject Committee recommended against it because of the dangers inferred in 
the question. The Committee did, however j recommend that attempts be made 
to improve the correlation between awards in mathematics and competence in 
arithmetic, 

Northern Tarritory 

During 1980, the Northern Territory Department of Education set up 
Subject Area Comlttees In seven major subject areas ^ including mathematics. 
These Subject Area Conanittees have recently defined Core Curricula for 
Primary^ Schools , and these curricula will be Implemented during 1981, 

The Core Curriculum in each subject consists of those skills and 
understandings deemed essential^, for students to master and those 
educational experiences they must have had before leaving school, -The 
junior secondary core curricula are to be developed by the S.A.C's during 
1981, 

In mathematics, the Core Curriculum has been defined In three phases , 
the first phase being Early Childhood (stages T-3) , The second phase 
involves Middle Primary (stages 4^5) , and the third phase involves Upper 
Primary (stages 6-7), Within each phase, the core has been identified in 
-space, number, and measurement strands- The emphasis In mathematics has 
been on the application of computational skills and the development of 
problem solving techniques. 

The move towards Core Curricula in the Northern Territory has involved 
political, professional, and societal pressures. Moves within the 
Department several years ago , initially at a Principals' conference, led to 
the establishment of a Task Force to report on curriculum, assessment, and 
accreditation. The Task Force Reports which set out the parameters of Core 
Curriculum, obtained Ministerial approval in early 1980 and is now the basis 
of policy In these areas. The professional and political pressures were 
supported by societal views which arose from concerns by- some sectors of 



the community who believed there was a need to establish what they regard 
as minimal standards across the educat:\onal system. 

Subject Area Conmiittees including Mathematics have established 
Subconmiittees on Assessment and Accreditation. These Subcommittees will 
assist in constructing: teats for use by secondary schools. The aim of 
ihese tests, in the lower secondary school, is to ensure a common standard 
throughout the Territory. In general, primary schools will be responsible 
for their own assessment. The Mathematics S.A,C, and the Mathematics Unit 
have developed tests for stages 3=6 primary level. It is intended that 
schools may use these tests to assist In the placement of students ^ in the 
development of remediation programs, and as measures of competence. The 
results of these tests, however, will not be used to make comparisons 
between schools. . ^ . 

The work of the S.A,C,*a is coordinated by the Northern Territory 
Curriculum Advisory Committee. This Committee is planning a Certificate 
of Competence trtiich will be issued in year 10, 
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MINIMAL MATHOyLTICAL CO^ff'ETENCIES IN AUSTRIA 
W. DBrfler 

Institut fUr Mathematik 

UniversitMt fUr Bildunsswlssenschaf ten Klagenfurt 

Didactics and pedagogy are^ to some extent, dependent on the structure 
of the sehool system and also on the structure of the societal system. 
They therefora have to take these structures into account as external 
boundary conditions* So, for understanding the state of affairs in Austria 
with respect to the discussion on minimal competencies, it seems to he 
helpful to first give some characteristic features of our school system. 

The first four grades (6-10 years old) are covered by the 
comprehensive elementary school- After grade 4, a choice already has to be 
made* because the lower secondary level in Austria does not have a 
comprehensive school. Either the student chooses the lower part of the 
Gymiasium, or he chooses the Hauptschule (with, in general, a lower level 
of teaching leading up to the eighth grade). After the Hauptschule, there 
is one more obligatory year of education, after which one can leave the 
school system (so 9 years in school is the minimum requirement)* After the 
eighth grade (either at the Hauptsrhule or at the Gymnasium) , there may 
follow either 3 years or 5 years in a vocational school or 4 years in the 
upper part of the Gymnasium (which is divided into many branches). 
Graduation from the higher vocational schools (graduation after the 13th 
grad^) or from the Gymnasium (graduation after the 12th grade) gives the 
license for enrolling at. any Austrian university, ApproKimately ^wo^thirde 
of those graduating from the GyTmaalum will enroll at a university. For 
the vocational schools, this percentage is much less, . 

Referring specifically to matjiematlcs , the elementary school ^ the 
Hauptschule, and partly the lower part of the Gymnasium all have to provide 
education in '^ife skills," In the Gyflmasium, skills basic for reaching 
the higher grades are also covered. But this does not mean that 
mathematics teaching in these schools is delimitad by any minimal 
competency program. The upper part of the GyTtmaslum mainly serves as 
preparation for university studies, and at the vocational schools there Is 
a slight emphasis on applications of mathematics (but by no means to a 
sufficient extent) . 
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In briefs one can .say that the mathematical training at the elementary 
lavel (and p.-3rtly at the lower secondary level) focuses on the mathematical 
knowledge and abilities necessary .^f or every day life in our western, 
developed socleCy (with some additional topics, motivated by inner-- 
mathematlcal and systeraatic considerations). At the upper secondary level, 
preparation for university education and "mathematics for its own sake" are 
the structuring guidelines—much less, the teaching of "job preparation 
skills." 

The main point, and the point of greatest Influence on the Issues 
under discussion In this volume, is the fact that the Austrian school 
system Is a highly centralized and centrally organized bureaucratic system- 
Desplte Austria being a federal state, all competencies regarding curricula 
and school legislation are held by the federal government and the competent 
ministry. The schools are mainly financed by the federal government; even 
the costs for personnel of most private schools are reimbursed (at least 
this holds for the secondary schools) , -The itidivldual school has very 
little autonomy and almost no Influence on the form anS content of syllabi* 
The syllabi are designed centrally by ministerially authorized commissions, 
and they have the status of law to which every teacher has to adhere* They 
describe, in more or less detail ^ the aims and goals of the various types 
of schools, for the different subjects; they also contain didactical hints 
which, in principle, should b? observed by the teacher. To this 
normalizing and unifying efit^ct of general syllabi is added the fact that 
only licensed textbooks are permitted to be used in the schools. It is 
mainly by these textbooks that a certain standard and a well defined level 
of mathematics teaching is prescribed* Empirical studies (UniversitMt 
Klagenfurt, 1979) show that the vast majority of teachers (at the secondary 
level) use the licensed textbook to a great extent for organizing and 
structuring their teaching' the exercises, eipecially, are taken out of 
these books, ' I 

Knowing this general situation as a background. It will come as no 
surprise that there is no public discussion on minimal competencies in 
mathematics at all school levels. The iyllabl, by law, define a minimum 
program, which Is Interpreted by the licensed textbooks. This program, 
with only some exceptions, is carried through by many teachers so that 
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teaching of mathematics reaches a quite high level with respect to the 
topics covered (not necessarily with respect to the abilities and 
qualifications attained by the students). So, in &ome sense, there is no 
necRislty for minimal competency programs in schools, since, by our 
syllabi In general, it is granted that a certain standard is achieved by 
most students. 

Apparently, this standard suffices for what is expected by the later 
employers of the students, since there are no essential critics of the 
mathematical education. Empirical studies carried out at the University in 
Klagenfurt (1981) show, for example, that more than 90% of the students 
graduating from the GyTOiasium and from upper secondary vocational schools , 
judge their mathematical education to be good or at least to be sufficient 
for their needs* A hint in the same direction is that only a minority of 
these students have to undergo further education in mathematics at their 
working^ place. 

There is, therefore, no pressure whatsoever for the imposition of 
minimal standards. One could mention complaints (by the parents) that the 
students are overworked at school* However, I guess minimal competency 
discussions are usually motivated by the feeling that student achievement 
has fallen below a certain minimal standard. But this minimal standard 
(with respect to topics covered !)"rs "de^ftte^ by^ the syllabi in~Austria. 

The preceding paragraphs might give too good an impression of the 
situation in Austria; a closer look might therefore be necessary. This has 
been done in an empirical study at the Department of Mathematics in 
Klagenfurt (DBrfler & Peschek, 1980), This study shows that the 
achievement in mathematics at the upper secondary level predominantly lies 
in 'the ability to perform some well^explained algorithm. That is, 
mathematical routines are acquired ^ but much leas common are deeper 
understanding, problems-solving abilities, and other higher (in a 
taxonomical sense) abilities. This Is explained by a '■hidden minimal 
standard^ which is established by the (final) examinations* It is mainly 
for these that students are educated and students are willing to learn. 
Without great difficulty, it should hm possible to write down the "average 
exam"' which, by a not-outspoken convention, defines a minimal competenclee 
cacalogue. So, we have a great many traditional norms regulating the 
teaching of mathematics in our schools. 
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In giving a complete survey i it should be mentioned that there is s. 
ministerial commission which dedicates some of its work to research into 
the following question* The syllabi (of the upper secondary level) being 
given » what are the competencies (not necessarily minimal ones) which 
possibly can be achieved by teaching and learning the prescribed topics? 
In other words, what is the best we can make out of given contents of 
teaching, by using appropriate methods of teaching? Finally, there has been 
an empirical study (Unlversitat Klagenfurt, 1981) on determining the 
expectations of the employers (in both private and public sectors) 
concerning mathematical abilities of graduates from the G3rmnasium and from 
higher vocational schools # 

A final general remark—'when discussing minimal competencies, much 
more emphasis should be placed on abilities which do not consist of knowing 
something (a factj a method, an algorithm). Such minimal competencies of 
factual knowledge are not very reliable and are subject to rapid change* 
One could instead also ask for minimal cognitive competencies, which 
guarantee Intelligent and creative behavior in many different contexts. 
V^at are, in this respect, minimal standards to be achieved by mathematical 
trainings and how can such achievements be tested? In other words, what ie 
needed besides the discussion of minimal competencies relative to certain 
needs (there are no absolute minimal competencies!) is a discussion about 
the possible taKonomical cognitive structure of (minimal) competencies In 
mathematics and about mathematics. It should also become much clearer what 
has to be and can be thk scale against which to measure minimality of 
competencies. Wio defines minimality— the mathematicians, the didactlclans , 
the employers j the politicians?^ One should be more sensitive to this 
problemJ Also, definitions of minimal standards tend to result in 
inflexibility and rigidity of the teaching system* 

In closing, I wish to thank Prof, Dr. H. BUrger , University of Vienna, 
for valuable discussions on' the subject matter of this paper. 
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MINB1AL MATHimTICAL COMPETENCIES IN BANGLADESH 



S, M. Sharfuddin 

Institute for Advanceaiant of Science and Technology Teaching 
Dacca 

Bangladesh came into being in 1971* In all developing countriee like 
Bangladesh, the impetus for reform in the contents of machematlcs education 
comes from international movements which disseminate new points of view 
through cdnferences and publications. Local professionals, who have the 
opportunities to familiarize themselves with the new trends and events 
abroad i are prime factors for the establishment of the same In their own 
country* In curriculum changes at the secondary level,, some resistarice 
cornea from the secondary teachers; however, this gradually fades away as 
the teachers recognizd their weaknesses, and the controversy is generally 
not protracted* Resistance from students is almost nil, because they know 
that the changes have been made under pressure and advice from university 
teachers s and because they will be going on to higher study at the 
university (as it is not easy to get a Job after secondary education) . 
Moat of the parents never received secondary education as suchj so changes 
in currlculma have little effect on them. 

The importance of mathematics in the field of education has been fully 
recognized in Bangladesh, Mathematics Is compulsory for all disciplines up 
to Secondary School Certificate level (grade I to grade X) and has been 
made compulsory recently for all higher secondary (grades XI and XII) 
science students. In Bangladesh, the same syllabus is followed in all 
institutions* We feel that to be appropriate a curriculum must be within 
the comprehension of pupils* Efforts to teach too much can end in 
practically nothing being learned. A balance between the capacity of the 
children and the demands which society will make on them has to be 
raaintained. A syllabus that is appropriate has great value in building up 
a balanced personality. 

Determining a uniform syllabus for the whole country was a vety 
difficult task. There was the danger that the uniform standard might be 
determined by the lowest. This would lower the general standard* Equally 
so, there was the danger that imiformity might be brought about by 
accepting the highest norm* This could be desirable for some, but it 
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mighc create insuperable difficulties for others. Both of these 
alcernatlves would be harmful* and they would not be conducive to the 
evolution of a balanced » progresBlve pattern. In determining the 
suitability of a syllabus chat is neither too heav%^ nor too light, Che 
curriculuin committae of Bangladesh kept the needs of the average child in 
mind. In advanced countries, the syllabuses are highly flexible , so that 
children of the same age have different programs—one for brilllanc, 
another for average ^ and still another for retarded pupils. Such a system^ 
however s needs not only teachers of higher quality, but also teachers in 
adequate numbers (besides, of course, the necessary classrooms). The 
present resources of our country do not permit the implementation of such 
a system. Therefore, we have to content ourselves with framing the 
mathematics syllabus for the average child, taking due care that it 
contains certain portions which only brilliant children can absorb. When 
the condition of the coimtry in respect to provision of teachers, classrooms, 
and equipment permits^ separate syllabuses for different categories of 
children may be prepared and introduced simultaneously. However j this is 
an expression of hope. There is ha^aly any chance of such a program being 
possible in the future. We hope that intelligent teachers will 
particularly bear in mind the needs of brilliant children and take suitable 
steps to see that such children make rapid progress and full use of their 
talents. If suitable collections of books are available in classrooms and 
school libraries, and if the teachers pay due attention to guiding children 
in volimtary reading and writings '^a separate syllabus for brilliant 
children will not be missed. 

Our primary level begins at an average age of 5 years , A 5 year old 
boy cannot do more thm what is within the limits of his maturation and 
learning capacity. He therefore requires a program elastic enough tc allow 
him to exercise initiative and learn to adapt himself to changing 
conditions. In grades I-V, we have introduced ''elementary mathematics." 
It deals, besides number, with simple spatial problems (e.g., concepts of 
size^ shape, position, direction, and areas of plane figures) , which the 
*term "arithmetic" does not ordinarily Include. The term "elementary 
tnathematics" has therefore been used, but It' should not be interpret^ to 
include algebra or formal geometry. We expect that the pupil must gain 
skill and understanding in the fundamental processes of addition. 



subtraction, multiplication, and division of whole numbers, easy fractions 
and decimals (as are necessary in everyday life). We also' expect minimal 
competency in problems with money, v^eight, and measure at this le^?el* 

In preparing our mathematics curriculump we attached importance to 
those "basic skills" needed to go on to the next educational levels. Our 
syllabus in mathematics from grade ^1 to grade X has been prepared keeping 
this objective in view. We feel that mathematics is required for two 
purposes==f Irst , for use in the every day life of tht^ average citlEen 
("survival skills"), and secondly^ as a tool for the scientist^ engineer, ^ 
or technician ("job preparation skills"). To meet these needsj two 
separate syllabuses have been framed* One consists of "general 
mathematics," which covers all that is likely to be required by a normal 
citizen in his routine daily tasks. This has been made compulsory for 
grade Vt to grada X. The second syllabus, which we call "elective 
mathematics j" contains the basic mathematics needed by pupils who wish to 
specialize in science and technQlogy or who wish to study the subject 
because they have the necessary "titude and liking- This syllabus is 
therefore elective at the secondary level. The course content of general 
mathematics is a modest one, appealing to actual experience rather than to 
abstract principles. Algebra, arithmetic ^ Euclid (Parts I--IV) , graphs, ^am 
a little bit of trigonometry and coordinate geometry are the main topics. 
The so-'called "solid geometry" course has been omitted. 

Mathematics has now been made compulsory for all science students at 
the higher secondary level. The syllabuses have been prepared to meet the 
entrance requirements for studying engineering, medicine, or mathematics 
at the University; the minimal Gompetencles are determined by the 
requirements of these different disciplines. Present conditions have not 
permitted us to prbvide different syllabuses for each of these disciplines 
We have had to develop a single, comprehensive one* Consequently * we have 
had to be satisfied with the basics. As in all developing and devalued 
countries, there is murmuring that our higher secondary students do riot 
have sufficient preparation for University Mathematics. However j in the 
present clrc\mstances, with limited resources* we cannot think of an 
alternative. 



We have public examinations at the end of grade V and also at the end 
of grade X. These are organized by the Board of Intermediate and Secondary 
Education* Nearly 50% of the questions are on basic concepts, so tl at 
average students can gat passing marks. The passing mark is 40% at 
present. This is the only ineans by which we currently measure the ' 
students' achievement of minimal competencies. Some schools arrange 
tutorial classes for Incompetent students, and the students themselves also 
arrange private tutoring on their own. The latter practice is particularly 
prevalent . ^ 

In countries like ours, "change in curriculum" and "change in 
textbooks" are synonymous. The curriculum is framed by the National 
Curriculum Committees and textbooks are produced by the Bangladesh School 
Textbook Board (an autonomous organization) , A single textbook Is followed 
in all schools of Bangladesh* The authors , therefore , have. some 
flexibility in translating the curriculim* This gives a check from going 
too far in the contents* 

The mathematics curricula at the university Igvel are framed by the 

respective tmiversltles • They differ in subjects as. well as in contents* 

'' ~^ f 

For the last two years* there has been talk about "back to bisics"— 
which got its impetus at the 2nd National Conference of the Bangladesh 
Mathematics Association* But in Bangladesh * this movement cannot gain 
ground, as the contents of our mathematics curriculum already stress basic 
skills. Our slogan ^is "FORWARD TO BASICS," 



MINIML 5^THE>WTICAL COJCPETENCIEB IN BEIGIUM 



Mrs. €• Brup'^almans (University of Gent) 
Dr. G* Henry (University of Liege) 

Belgian National Research Coordinators for the Second lEA Mathematics Study 
Introduction 

The problem of identifying minimal compefcencies is a relatively new 
one in the Belgian school system, as it is in most: European countries. Two 
main reasons may eKplain this phenomenon: 

- In Ealgiums the concept of "curriculum-- is a very recent concept. 
A large majority of r^chool or ministry administrators and of 
teachers (probably more than 90%) ignores this concept* The 
practice of these educators is therefore mainly guided by school 
programs or by existing teKtbooks, The programs have been so far 
considered as minimal stan/ards to be attained by the students. 
Students able to pass exams based on the existing school programs 
are admitted into the next higher grade level and are oriented 
towards different tracks. In fact, contents included in school 
programs for academic subjects may be considered as basic skills. 
There is, moreover , very little reference to mathematical life 
skills or to mathematical job pr^.^ar^tlon skills in the scho 
programs* 

-^^e concept of educational objectives is also a relatively recent 
one in Belgium (especially in the French part). However^ for 
more than ten years j much effort has been devoted to studies 
attempting to identify edacational objectives in both (French and 
Flemish) Belgian school systems* 

The movement towards identifying minimal competencies is therefore 
exogenous to the school system itself. In most cases, it is the result oi 
the influence American studies which have been disseminated throughout 
Belgium by University Institutes of Education, The movement is not e ' ""^r 
really institutionalised, and therefore no general framework exists 
coordinating \f forts made by different people or by ^pferent Insti .s. 

Primary Educatlbn 

1, Educational objectives . Much work has been done to define 
ol^jectives for grades,! to 6, 



In the French-speaking part of Belgium, lists of educational 
objectives have been elaborated by eduoational researchers- and* disseminated 
by the Ministry of EducatiDn and the University of Liege, Efforts have 
been made too for surveying student and sphool achievement by using theHC 
lists* Scores of "opportunity to learn*' and of "educational Importance" 
have b'een obtained from random samples of 'mathematics teachers. Mi item 
bank Is beihg developed and will be available in the near future. These . 
studies are not really "minimal competency studies," but this material will 
i nevertheless be available for further studies 1^ this field, 

In'the Freralsh part of the country, much effort is actually devoted to 
the "re-definition"' of the general objective^ of the Primary Education for 
providing equal opportimltles for everyone. Within, these new educational 
bbjectiveSi problems of Individualization are important , and hence, 
problems of minimal and dl^erential objectives* For mathematics, the ^ 
Laboratory of Educational Sciences (Gent) has been invited as consultant by 
the Curriculum Conmittee of Basic Education. EKtensive,^ists of 
bperational objectives have been elaborated (grades l.to 6) according to 
.the, taKonomy of De Block, Minimal and differantlal objectives have been 
mentioned, ' . ^ ' * 

. ^ 2* Teaching sequefioes . Some research has been done in French 
Belgium/ at grade one^ for constructing teaching sequences^ in mathematics. 
These sequences Include: ^ j 

- educational objectives , . . , 

* - evaluation inatrmnents ^ ^ 

^ teaching. strat:egles* 

They. lntend to lead a majority of children to the mastery of high-- 
priority objectives. The methodology is as follows: 

selection of terminal objectives and analysis of mediating 
objectives 

" systematic control of the achievement o.f these objectives 

through formative tests • 
_- remediai procedures (for non-mastery students) and enrichment 

activities (for ^mastery students), 

■i ft 

This methodology could avoid the eventuality that minimal competencies become 
.educational goals and maximal expectations for parents, students, or teachers. 



Trangltlon Betwaen Primary EducatlQn and Secondary Education 

Many educational administrators (at the Ministry level) are concerned 
with Che gulf which axiats between primary school and secondary school 



edoeatlon. 

-|- - ^ * 

the Flemish part of Belgium, "minimal competencies" for the ^ 
elementary school are' reviewed In the first year of secondary education* 
This focus Is eKpllcitly mentioned in the curriculum. Because of the 
introduction in 1978 of the' so-called **new math" within the curriculum of 
primary education s the problem ff the transition In this field will be 
reviewed in the near future* ^ 

For the French part of Belglimij a primary school Inspector 
(specializing in the field of mathenatics) is in charge of this' problem* 
Through a cooperative research ptoject with primary school and secondary 
school teachers, he is attempting to establish a common set of educational 
objectives for both levels* These objectives, which are considered as 
basic skills # should be mastered by the end of primary education* It is, 
moreover, expected that secondary school teachers could use these 
objectives as minimal competencies foL constructing school programs* 

In another research activity £ imHed by the Ministry of Education 
(French part of Belgiian) , educational researchers at the University of . 
tilge and school teachers of a local coBmunity are attempting to reduce 
school failure at the primary school level* In this project^ they are 
trying to identify "basic skills" for grades 3 to 6, They will undoubtedly 
be confronted very soon by the acute problem of transition from primary to 
secondary educatioi)^^ 

Secondary Education 

1* Academic programs , ''Academic programa"' refers to those tracks 
which are desfgned for preparing students for further studies (Higher 
Technical School, University, Teacher's College). 

In mathatnatics, tha school programs intend to provide the best ^ 
preparation for these students who will be Mth-orlented students (i.e*, 
for students who apply to Instltutea of T^hnology or to Graduate Schools 
of Mathematics a .d Physics) . The whole program from grade 7 to grade 12 is 
Intended to meet the needs of those students .who have to pass exams at the 



end of grade 12 in order to enter the Institutes of Technology, In one^ 
genie, we can consider that the contents of the program correspond to the 
basic skills which are required for these students* 

For all other students (nbn-'math--oriented) , the school programs are 
developed by deleting contents from the math-oriented programs. There 18* 
therefore, no real adjustment of the programs to the needs of these 
students. 

In both parts of Belgium, some efforts are made by Universities 
(University of Hons, University of Gent, University of Leuven) or by 
Inspectors of the State and Catholic schools to define mathematical 
objectives. Unfortunately, these' efforts are not coordinated enough, and 
much energy is often spent for few significant results* Moreover, this 
operationalization of the educational objectives remains very formal. The 
main purpoae is to establish a hierarchy among objectives without changing 
anything in the existing school programs. In some cases, there are 
attempts to survey achievement | in other cases, howeve^r, there is only an 
identification of the objectives and no evaluation* 

In the Flemish part of the country, new curricula had to be 
constructed to keep pace with the introduction of the Renewftd Secondary 
Education (which is in line with the basic trend in the post-war 
development of school systems in Western Europe towards the so-called 
compreh^slve schools) . \ 

\ 

At the University of Gent, tremendous effort has been made to 
Introduce, on a theoretical base, the concept of -'curriculum" and of 
"minimal competencies" (defined as the "core curriculum" which applies for 
all the pupils of a grade level, in every school track)* Within this area 
research projects , were set up by the Ministry of Education within the 
Laboratory of Educational Sciences (Gent)* Behavioral objectives for 
mathematics (fiirst year Renewed Secondary Education) were listed according 
to the taxonomical model of De Block, and research was carried out to 
reduce the gap between intended and l^lemcnted curricula* Research data 
was provided to the Curriculum Conmittee of the State Education to enable 
them to list minimi and differential objectives. So far, however, a 
fundamental scientific approach to curriculi^m innovatlDn has not been 



-37- 

possible to a aufflcient degree. The lack of infrastructure for curriculum 
development and implementation ii becoming very obvious. 

At the University of Leuven, curriculum development for Renewed 
Secondary Education in Catholic Schools used a ■'social sciences project" aa 
a model. The influence of the social sciences project is most obvious in 
the rather ^iform schema of the curricula. They all contain the following 
components I a global description of entering behaviors * objectives of the 
subject, content specifications ^ suggestions as to teacher models* 
indications related to evaluation , suggestions and sources for further 
study and Information T In the mathematics curricula of the Renewed 
Secondary Education, a differentiation has been made between basic conients 
(imperative for all pupils in a certain school year), and dif ferentia^^ 
objectives — which enable them to make differentiation according to 
the available time 

- the intellectual level of the pupils. 

2. Technical and vocational education . An eKtensive project funded 
jointly by the European Comamitles and the Belgian Ministries of Education 
attempts- to build a system of certification by credits for students 
following technical or vocational tracks. ^ . 

Within the French part of Belgium (UNICAP Project) , minimal 

x 

competencies have been idantlfled by a group of mathematics teachers under 
the superviaion of a mathematics inspector. - An educational researcher is 
acting as a consult ant to this group. 

In a first step* the project has ahalyaed the whole set of 
mathematical objectives pursued by the school programs. A hierarchical 
model (tree^diagram) has been used. 

In a second step, subsets of these objectives have been built which 
are relevant for different grade levels. These subsets are also organized 
according to different fislda of mathematical education (arithmetic, 
algebra, ...) . It is worth^ile to note that three levels of minimal 
competencies have been defined i 

- l^fe skills 

- basic skills 

- job preparation skills. 



Life skills (which are supposed to be mastered at grade 6"the end of 
primary education) are considered as the most Important ones. It is 
expected that remedial procedures should be provided during grades 7 and 8 
for those students who do not show mastery on these skills. 

Within the lEA Second* Mathematics Study^ documents of the lEA 
International Curriculum SjraposliMn (OsnabrUcki January, 1980) are actually 
used in the Flemish part of Belgiwi, for focusing on problems of minimal 
competencies with regard to life and basic skills* Within this area, the 
"comparative" dimension of these international studies can be of utmost 
importance for further curriculum Research and Development within national 
centers * 

Conclusion 

^ There Is a slow but real movement towards a more sophisticated 
identification of educational objectives and towards the definition of 
minimal competencies in the field of mathematics. We can guess that this 
domain of research will become more and more important In the near future. 

So far, this movement la mainly restrained by the lack of information 
of the educational community and by the prevailing conception of the school 
programs In Belgium, It is restrained also by the lack of 
Institutionalization. 

It is worthwhile to note that the movement principally concerns the 
highest grades in primary education and the lowest grades in secondary 
eaucationp This fact is probably tied to the problems encountered in 
adjusting primary and secondary education; it is probably tied too to the 
existence of remedial teaching programs In all Belgian Junior High Schoole. 



MINIMM. MATHEMATICAL COOTETENCIES IN BRMIL 

M. Si Dantas 
Salvador p Bahla 

In Braiil, there are no significant efforts to identify minimal 
levela of mathematical competence. 

Many individual teachers in my country are very interested In this 
subjecti but| as of January^ 1981, we have had no formal mteting to study 
it. At the Fifth Inter--American Confarenca on Mathematical Education * 
that took place in Campinas » Sao Paulo, nothing about minimal levels of 
mathematical competence was Includsd. 

Here, In Bahla) we have a lay group very interested in establishing 
"basic skills" ind in devising teaching strategies that ensure student 
achievement of those skills. (For eKample, we have asked ourselves what 
geometric skills are essential for mathematical education in the Junior 
High School. Specifically, what kind of geometry? Euclidean geometry? 
Afflne geometry? Both?) Our group is trying to Ho something for this, 
but our work is nqt official, and the success of our efforts is very 
limited* 



MINraAL MATHatATICAL COMPETENCIES IN BRITISH COLUtmiA, CAN^A 
Alan Taylor 

Laarnlng Aesessment Branch ' 
Ministry of Education 
Richmond, British Columbia 

Mathaioatica curriculum in British Coliaabla is prescribed centrally, 
whereas implementation and student eviluation is a joint responsibility at 
provincial, district, and school levels. In the final analysis, however, 
decisions related to determination of the competence levels of students 
rest with classroom teachers * In order to assist them in this decision^ 
making role, direction and support services are provided at both distBict 
and provincial levels. 

Identification of Basic Skills 

To identify the skills and knowledge which are generally accepted as 
fundamental or basic to all students, the Ministry of Education publlsh^^d a 
doctment in 1977 titled "Guide to the Core Currlculiwi." This document 
lists the learning outcomes in mathematics, as well as other discipline 
areas, which are considered essential and should be learned at a mastery 
level by students. The aim of the core curriculum is to provide all 
students with the opportunity to develop their full potential as . 
Individuals and as members of society. With this goal in mind, these 
objectives encompass the basic, life, and job skills necessary for this 
purpose. Specific learning outcomes which are identified in this doeimtient 
are referenced to courses, but they do not attempt to be course- 
descriptive; rather, they are derived from different grade levels ancl 
subject areas. 

=\ ' ■ , 

Evaluation of Student Performance 

A province-wide assessment of mathematics is scheduled every four 
years. Results are used to monitor student performance on these essential 
skills, as well as on others which reflect overall objectives of the 
matheTnatics prpgram* In order to define satisfactory levels of performance 
on student tests, and then to judge the acceptability of the actual 
provincial results in light of these standards, the Learning Assessment 
Brunch convenes provincial review panels (consisting of educators and 



Informed members of the ^blic from throughout the province) • Student 
perfonnanee on individual ItemSj and objectiyes teited by those Items, Is 
judgad on a icale of five, ranging from showing weakness to showing 
strength. In light of student performance on tests, as well as findings 
from questionnaires, a series of recommendations aimed at each educational 
decisions-making level is arrived at. 

District data, in addition to provincial results, are forwarded to 
each school district during the next stage of interpretation, . A similar 
procedure is followed in which local performance ratings and 
racoramendations are arrived at. District reports are then forwarded to the 
Laarnlng Assessment Brwch. 

To provide follow-up, regional meetings between district 
representatives and-the Learning Assessment Branch are held annually. 
Recoimandatlons and subsequent actions are reviewed at that time. 

Aids to Evaluation 

To as^^ist teachers In evaluation of students relative to their 
achievement in specific courses, the Learning Assessment Branch of the 
Ministry of BIducation has developed a series of achievement tests. The 
content of each test contains topic and cognitive behavior level 
weightings, which reflect expected student learning outcomes, as determined 
by a committee of experienced teachers and described In tables of 
specifications* Test items are referenced to currlcul™ objectives and 
include a range of difficulty levels. Each test is accompanied by a manual 
which contains provincial norms md Insttuctions for administration and 
scoring, as well as instruction on the Interpretation of results. 

Interpretation of results includes judgements which are made to 
identify standards of performMce, These standards relate to letter grade 
equivalents which lAclude the critical "pass-fall" cut-off. In this 
manner, teachers are provided^ with direction on what Is considered 
minimally satisfactory performance on each specific test. To ditermine 
cut-off scores, a representative panel of teachers assigns expected "p" 
values at each student performance category for every item. After 
discussion and review of these asslgnmeftts, cut-"0ff scores are arrived at 
through suiranlng the "p" values. Details of this procedure are outlined in 



a publication of tKe Learning Asssesment Branch titled "Construct ion and 
Use of Clasarogm Tests." Teachers are cautioned, however; that these 
performance standards are relative t^the apeclflc test at hand and should 
not be the sole determiner of a student's itahding. 

Position of the Ministry . ^ 

At present, the Ministry does not define minimal levels of w 
mathematical competence in terms of an eKternal benchmark which must be 
attained on a specific test. It does,' however, identify basic skills for 
which a mastery level of performOTce is expected • and it provides 
Inst riments which measum. student achieviement within a mathematics course, 
relative to a set of performance standards. Provision of these* resources 
serves as a valuable aid to assist teachers in their assessment of ^udent 
performance* » 
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MINDM. M4THli^TICAL COMPETENCIIS IN ONTARIO, CANADA . 

H. Howard Ruflsell . ' 

Onfearlo Institute for Studies in Education 
Torottto, Ontario 

Ther.e are no formai minimal compatency tasting programs In operation 
in, or platmad forj Ontario as of lata 1980 • In facts there are no 
provlnce-^wide every-pupll tasting progr^s in any subject at any grade 
levels nor has there been any such tasting program since the 1967 demlsa of 
the provincial aKMlnations for grade thirteen students. There has been 
much concern Ig.^ the province about the apparent loss of accoimtabillty 
which resulted from the termination of provincial aKainlnations, and thara 
has been continuing pressure to Introduce minimal compatency tests or to ^ 
reinstate some type of monitoring system, ^a fact that the Secondary/ / 
Postsecondary Intarfaca Study conducted In 1976 showad no loss in student 
perf ormmce in mathematics following 1^68- may account In part for the 
seemingly unique status of Ontario on' the issue oTl^rovlnce^wide testing 

(Russall, 1977). . 

» 

In spite of Ontario's decision to abandon provlnce^wlde every^pupil 
tastings the province is truly a part of the same world that has^ callad for 
attention to the problems of the poorly rJucated student. Indeed p ^thare 
has been political pressures profasslonal pressure, and societal pressure 
on this point and on the more general point that standards seem to be 
falling, 3y 1976s these forces combined to persuade the Minister of 
Education to establish a Task Force to identify *tha kind of ^province-^wide 
testing program that Ontario should adopt. . .After 18 months of studys the 
task group reported to the Goverraaent and to the public that most of the 
.testing programs *they were able to obsarva in other countries were not 
really solutions to Ontario's problems. In, fact, such testing programs 
wf re not uniformly w^ll received by taachars and politicians in the 
jurisdictions where they wer# in place* The resulting report (1977) 
recofliraended an approach to provincial testing which would employ anonymous 
sampiirig strategies , similar ro those found in the Nat,lonal Assessment of 
Educational Progress (in the United States) and in some item banking " 
operations s Furthermore , the report 'recommandad jtgalnst avary^pupil 
surveys, which could lead to comparisons anKDng teachera and schools* As a 



consequence of this report and other factors, both anonymity and sampling 
have been built into the province's blueprint for meeting some of the 
accountability demands of society.- The new plan is called the. totario 
AsseMpent Instrt^ent Pool *(OAIP) , and it was Initiated in 1978 with the 
development phase, which focused on creating assessment Instruments or teat 
items directly related to the government-produced curriculum guidelines* 
Tha first Instruments are now openly available to classroom teachers for 
their own use in their ovm classrooms* Also, the provincial gevarninent and 
mimieipal governments are free to use the ins truants in sample surveys 
which ensure that all individuals involved ramain anonymous • 

It is true that many of the items or instruments in the OAIP for 
mathematics are indistinguishable from items on minimal competency tests. 
The differences arise in what is done wl%h the student responses td the 
items, in the case of minimal competency tests, the responses of 
individual students which are correct are aggregated for each student^ and 
the resulting student score is seen to be either above or below the 
defined cut-off level. In the case of the Ontario Pools the student 
responses which* are correct are aggregated for each item and then converted 
\ to a "p" value (or a portipn of students trying an item who get it right). 
Thus, Ontario is adding up the columns (items), rather than across the rows 
(students), in the student response matrix. The Ontario data therefore 
foci^es on program monitoring, rather than on people monitoring. The 
Ontario scheme is qAite different from most currently popular 
accountability schemes, but it is really not all that novel when it is 
considered feature by feature. ' . 

The Ontario plm, as it is presently conceived, does not specify 
passing standards for individuals or for groups, ^ It does, however, result 
in the provision of useful data-^-namely, the proportion of students in a 
given grade who are taught a particular topic, and the proportion of 
successful students (in both tutored and untutored groups)* V^at ls-to~bf 
done as a consequence of low propo^tlons^^f-^su^^sful students is a , 
programing problem which is to be resolved, if possible, by the personCs), 
responsible for the progrim, , Kije definition of what constitutes a "low" 
proportion ^is also the responsibility of these lame persons, who should 
know what the program purposes are in terms of both participAtJon rates and 



succeis rates of students. Programing changes which are introduced as a 
result of the above type of data should lead to general increases in the 
product of educatipn^ but they do not focus specifically on problems 
related to indivlduala. 

The task of identifying individual students who need more than the 
above mentioned general programalng changes remains that of the clasiroom 
teacher. ^ Furthermore i the responsibility- for providing such attention is 
also in the hands of the classroom toacher. ^ The task of identifying 
teachers who need special attention is beyond the scope of the OAIP 
purposes, and that therefore remains the responsibility of a supervisor 
(who must use other data to determine the nature and extent of any problem) 
Hence J the Ontario scheme does not provide the kind of individual student 
and taachey accountability which seem to be important features of most 
minimal competency testing programs. 

The OAIP operates across a nxmbBX of subject areas ^ and the rationale 
is the same for all. However p in the mathematics domains there are some 
special ^ngredienM in Ontario. The OAIP mathematics pool was developed by 
the same OISE professors who built a computer assisted instruction (CAI) 
remedial program, in parallel with the OAIP. ^ey followed the same 
procedures which they had used successfully in the development, of a 
remedial' CAI mathematics program for freshmm college students. Their 
program was needed because Ontario's freshman college students hav# had 
varying mnounts of instruction In secondary school mathematics; however, in 
some college^Gourses, a rather complete set of mathematics skills is 
required as a prerequlalta (Gsrshmra Sakamoto, 1980). 

The potential steering effects gf tes ting programs such as OAIP and ^ 
minimal competenc^-^ests Ti an Issue which has gaused some concern among 
^t^rio educators , who wish to preserve both breadth and diversity, in 
programs. The Province Is .populated densely along the shores of the Great 
Lakes and aparsely in the north. Diversity in interests and needs is 
accepted as a fact of life hare, and this is reflected in the official 
curriculum guidelines through, options which can be selected into the school 
program or omitted, depending on the needs and wishes of the comunlties 
concerned. It is an important requirement, then, of any testing program in 
Ontario, that this officially endorsed diversity be preserved, if not 



fomtrntrnd. The ciaim that province-wld^ tests tend to collapse the schooX 
programs aroimd a^narrow band of objectivee has been voiced many times in 
OntariOs and the evidenee available to support' the claim seams especially 
convincing to educators. The arguments focus on public or widely known . 
comparisons of teachers or schools based on test results of atudentsV and 
the impact such comparisons have on teachers- allocation of time to topics 
known to be (or p^eswed to be) on the teat/ The OAXP plan is to avoid the 
use of student perfqrm«ice data in such comparisons and to ensure that 
individuals surveyed in data-gathering activities are not Identifiable, 
The anon^milty policy thus removes the pressure to inflate scores ^ and, 
although it reduces the number of functions which can be performed 'with the 
data, it nevertheless presCTVes the freedoms ths various diverse groups are 
expected to enjoy as they select program topics on thf basis of local 
coranunity needs rather than on the more general needs of the larger 
provincial community* 

The goals of. the Ontario mathematics programs are^ set out in official 
guidelines which apply to the entire Province, The pool Items and 
instrraents which reflect the guideline goals cover more content than py 
one teacher can cover, and hence the guideline requirement that teachers 
have some freedom of choice among the goals expressed is almost 
automatically fulfilled. The goals, and the po©l,^have a steering effect, 
but that effect seems to be nothing more than what was Intended by the 
authors of the guidelines. As pool data becomes avf liable from ,the . 
provincial surveys, there will be new oppowunities for Ontario educators 
to debate what Is in our programs and what Is out, as well as how well the 
students learn what is In* 

It would be Msleading to suggest that the current Ontario plan Is a 
solution to the minimal competency problem* It may be a solution to some 
of the continuing problems related to minimal competency. Hopefully ^ it 
will become a solution in time to the most serious prograimlng problems, 
Ar Wuch, it will lead to further deliberations about what it is that 
students really need to leafn, how many of them need to learn which things » 
and what are 'the best ways of Improving the proportions of successf ul; 
students in critical topic domains. ' • 
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MTNIMAL MATHE2^TICAL COMPETENCIES IN- CHILi;- 

Fidel L, Otelza 
Pierlna Zanocco 

Cejitrd dm Invest±gac±6n y Desarrollo de la Educacion 
Santiago. 

What has been done with regard to the detartQinatlon of minimal 
mathematical competencies in Chile? Which programs utilise this approach? 
What impact has It had on the teaching of mathematics? This report 
summarizes the results of a brief Investigation of this topic; it indicates 
which programs these were; It characterizes the actual nature of these 
programs and proposes soine actions which can be recommended in the light 
of the information obtained. 

.^The educational system In Chile consists of eight years of basic 
education (educacion obligatorla) and four years of secondary education 
(educaci&n media). It can.be qualified as being centralized. In the sense 
that It poses national plans and programs and that the coordination Is In 
the charge of the Minister of Education. This characteristic Is Important 
in examining the Impact of an Innovation, At the present time* the system 
is experiencing a profound transformation In administrative technique, 
which affects, specif lcally,lCT:centrall character. The mentioned 
reform tends to leave In the hands of municipal power the coordination 
of the educational subsystems. The reform implies, in the same way, the 
dacentralizatlon of the currlcular decisions and of educational evaluation. 
'I^t is in this system, and within this context, that you have to read the 
following conclusions about minimal competency programs In mathematics. 

Minimal Competency Programs In Chile 

As a consequence of consultation with educational leaders and with the 
^ centers for mathematical education in Chile, Itf" Is possible to concludes 

1, In the last few years, there has been a small group of experiences 
tending to define minimal mathematical competencies; the consultation 
prqduced a total of four programs of this nature (see the accompanying 
chart). 



Translated from the Spanish by Robert J. Rlehs and Diego Blgas. The 
original version appears In Appendix A, < 
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Mlnlmal Competency Programs in Chile 



Programs 


"Innovacifin en 
la Enseftanza 
MatemStica* 
Segundo Ciclo 
Basico"* 


"MatemStica 
Basica para 
Adultos"* 


" Exp er imen t a t 1 on 

en EducaciQn 
Matemitica'** 


"Programa da 
Capacitacion 
Ocupacional 
Basica-'* 


Authors I 


Pierina Zanocco 
Martk Riveros 
Hilda Genni ^ 


Fidel OtelEa 
Patricio Montero 
G* Pischedda 
Pierina Zanocco 
and others 


Taodoro Jarufe 
M. A, Luque 
Pierre Maret 
Julio Orellana 
and others 


Irlgoin 

Valdiviaao 

Ponce 

Aviles 

Cepeda 


Supporting 
Instltu= 
tions : 


Pontiflcla 
Unlversidad 
Catollca da 
cAile. Sede 
Santiago 


Centro de 
Invastigaclon y 
desarrollo de 
la Educacion 


Centro de Per- 
f eccionamlento * 
Universldad de 
Chile. 
Universldad 
Catollca de 
Valparaiso * 
Embajada de 
Francia . 


Instituto 
Naclonal de 
Capacitacion 


Datas I 


1979, 1980 


1976, 1980 


1977, 1978, 1979 


1976, 1980 


Educational 
Laval I 


5th to 8th 
year of 
Educacion 
Basica 


1st, 2nd, and 
3rd level of 
Educacion 
Basica 


Secondary 
Education 


1st, 2nd, and 
3rd level of 
Educacion 
Basica 


Studant 
Populations 


Nlfios Sistema 
Formal 


Adultoe Sistema 

Formal e 
Induatrlas 


Sistema Formal 


Adultos 


Es^hasizad 
Criteria: 


Basic Skills 


Life Skills, 
Job-preparation 


Basic Skills 


Job^preparation 
Skills 


Contf/ its- 


Mat etna t ica 
5- a 8^ 
Baaico 


Matematica 

Ciclo Baslco 
Completo 


Matematica 

7° y 8- Baslco 

1^ y 2^ E, M. 


Matematica 
Ciclo Bfisico 
Comp'l^to 


Evaluation: 


Dlagnostica j 

Formativa, 

Sumativa 


Diagnostlca, 

Pormativa, 

Sumativa 


Formativa y 
Sumativa 


Formativa y 
Sumativa 


Initiative! 


Personal 


Personal 


Institutions 


Institution 


Remediation 


Hojas da 
Trabajo 


M6dulos con 
estrategias 
alternativas 







^Correspondence to the authors mentioned above can be sent to the 
addresses listed in Appendix A* 

/ 
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2. These' experiences had a limited icopep their impact being more 
technical than massive. So, for example, they have influenced the programs 
for teacher education and the technology for the production of educational 
material* 

3, The experiences identified through these consultations can be 
qualified as cautious; as for the techniques utilized. It would be In the 
determination of necessary skills and also in the production or validation 
of the average instructions for which they provided a basis, 

4* The four experiences identified did not limit themselves to 
determining minimal standards* They actually provided a basis for 
teaching* supported by instructional material, (In one of the courses of 
study, there was generated a complete modular system for the basic 
education of adults.) 

5, The initiative was principally from Investigators; only in one 
case did the Initiative have Its origin in the system of formal education. 

6, The two efforts with the greatest span were employed for the 
education of adults, with the specific Instruction depending on their 
individual capabilities - 

7, In the two programs designed for children , the fundamental 
criteria used for their selection were in the area of basic skills; in the 
two programs for adults, job-preparation skills were emphasized. 

8, The educational levels In which the difficulty was realized 
corresponded to elementary education (grades 1-8) , 

9, The resulting Instructional programs utilized criterion-referenced 
evaluation, and their administration was consistent with the principles of 
learning for mastery. 

Other Educational Programs X 

The process of analyzing the experiments referred to,x^nd the peraonal 
participation of the authors in the development of some of thein^ have 
resulted In the omission of some educational programs, which might 
profitably be synthesized In this section. 

The determination of necessary skills should be re-examined. Their 
value is unquastionable, but the Instruments and the procedures should be 

5" ■ 



revised. It follows that; 

- The pfocadures utilized should take into account the cotranunity and 
all of the aspects of life which can determine the necassity of 
various skills* 

- The prpcesses for determining necessary skills should be parmanant 
and should therefore accQmpany any curricular development and play 
a part in any program implementation. 

The axperiance showed the value of mathematics, applied as an 
Instrument of community development; as such, it should be offerad as it is 
neaded, and it should be more accessible to settlers and rural folk. In 
this sense, ic is possible to re-examine the social value of the basic 
learning* for the purpose of putting it into the service of both personal 
and community developmant. 

The programs analyzed show the incalculable value of the educational 
format that they affirm i 

- Self -directed learning, 

= Formative evaluation frequently during the learning process, 

- Use of remedial alternatives or the provision for attaining mastery 
of what is learned, and 

- The existence of material for valid teaching that will provlde^ the 
pre-conditions for learning. 

Finally, it is important to point out that the mathematical programs 
analyzed show the importance of formulating a system of learning which is 
a suitable component of an overfall system of economic and social 
development* . ' 

RecoOTiended Policies 

In the light of the previous analysis ^ it is suggested that* 

1, The results of these efforts should be evaluated. 

2, The results of these experiences should be communicated to others, 
and the results of such experiences should be exchanged with other 
nations, (The results of this paper were gathered In 1980 at a 
seminar In Chile.) 

3, Greater coverage should be given to the eKiitlng programs, both in 



terms of the diffusion of techniques and in termi of applying 
them, 

4. Certain options should be pushed—those tending to create a 
consciouaneas of the necessity to have these programs (with or 
without minimum standards) . 

5. The political environment should be adapted to the transformation 
that is being experienced in the Chilean educational system. 

6* These programs should be coordinated with programs for social and 
conffiiunlty development. 



7 
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MINIMAL MATHEMATICS. COMPETENCIES IN ENGLMJD MD WALES 
D. J, Dawsor 

Dapartroent of Education and Science 

Elizabeth House 

London 

Strictly speakings there are no minimal competency programs in England 
and Wales, Although there have been and are pressures in that directionj 
these should be interpreted in the context of a decentralized system of 
education, administered by more than a hundred local education authorities 
(LEA*s). in this system, control of the curriculum rests largely with the 
lead's and the schools themselves , and examinations are in the hands of 8 
autonomous bodies for the General Certificate of Education and 13 such 
bodies for the Certificate qf Secondary Education, There are no prescribed 
minimum standards for grade levels, and Indeed there is a strong body of 
opinion in England and Wales which would question their value. However, a 
government conmlttae of inquiry (the Cockroft Coimittee) is looking at the 
teaching of mathematics in primary and secondary schools with particular 
regard to the mathematics required In further and higher education. In 
employment, and in adult life generally, Thle conmiittee is due to report 
in 1981, 

There are pressurei to establish "basic skills,*' "life skills," and 
"job-preparation skills." These pressures are rooted in a widespread 
belief that standards have dropped or that skills In mathematics have 
become lass relevant to the needs of the outside world—particularly as a 
consequence of the introduction of "New Math" in the 1960-s (although one 
should add that similar complaints have been heard for at least the last 
hundred years). The Royal Society's Working Party into school mathematics 
In relation to craft and technician apprentices in the engineering industry 
(1976), for example, noted a mismatch between the needs of industry and 
many of the CSE and GCE 0 level syllabuses. Also, the study entitled 
"Standards of Numeracy and Literacy in Wales >" published by the 
Confederation of British Industries in 1977, was mainly an attack on 
standards achieved In schools. However, though some of the work done in 
this nrea attempted to define the mathematics thought to be needed for 
parttcAilar purposes, Informed opinion tends to see the problem as how best 



to improve current standards of performance, and to see this as a rather 
more complex ^.atter than listing things which pupils (or teachers) should 
achieve. 

In an attempt to improve on the present state of knowledge in this 
field, the Aasessinenc of Performance Unit (APU) was set up in 1975, within 
the Department of Education and Science * to provide information about the 
general levels of performance of children and young people at school and 
how these change over the years. The APU has since carried out three 
surveys of the performance in Mthematlcs of 11 year olds and 15 year olds. 
It should be stressed^ however^ that the APU is concerned with what 
children can do rather than what they ought to be able to do^ and that far 
from creating levels of minimal competency the APU is at pains to minimize 
the "backwash" effect of its work on the schools. Of more direct relevance 
to the subject of minimal competencies is the work of the Shell Centre for 
Mathematical Educations Nottingham University ^ which has sponsored research 
and conferences on the mathematical needs of school leavers entering 
employment. The Shell Centre has also developed the SL^ONS (School 
Leaver's Attainment Profile of Numerical Skills) test for school leavers 
entering industry — a test which is already in a usable form. As its name 
suggests s .this is a profile test rath^ir than a pass/fail test; therefore^ 
the question of establishing passing criteria does not arise. 

As responsibility for education lies with more than 100 local 
education authorities , each is likely to tackle the pvoblem of low 
competence in its own way. Although some form of testing Is used in over 
80% of the lea's, very few of them at present use '^ests systematically to 
diagnose lea'rnin| difficulties in mathematics and to allocate resources to 
schools for remedial action~nor indeed is there any clear evidence that 
administrative action of this kind would produce the desired results. 

With so little done in the field of minimal competence goals or tests 
in England and Wales, it would be fair to assume that the Impact on course 
^content or teaching styles is negligible* Other external factors ^ notably 
pi'blir examinations » have had a far greater effect on the teac'^'ng of 
mathematics. In the view of some observers (Including Her Majesty 'a^*- 
Tnspectdrate) , public examinations » while having certain beneficial effects 



in setting standards, carry attendan*^ risks (notably reinforcing tendenclas 

towards a narrowly didactical approach with emphasis on the repetitive 

practice of Isolated skills divorced froni application and illustration). 

Although the GCE 0 level and CSE eKamlnations arej between them, designed 

for the top 60% of the ability range at 16+ (and therefore cover much more 

than minimal competency) , one result of raising the school leaving age from 

. 0 

15 to 16 has been that perhaps 80% (and, In some areas, more) of the puplll 
of this age are on courses leading to a CSE or GCE mathematics eKamlnatlon, 

For most people at 16, the main educational goals are' the passing of 
public examinations; so. It could be said that, generally, the standards 
set are considerably higher than minimal competency* The work of the 
lowest 10--30% of the ability range (depending on the school) is more at a 
"minimal competency" level; butj In a decentralized system, the programs 
and goals are decided by Individual schools and are likely to vary greatly* 



MlNmi MATHEMATICAL COMPETENCIES IN FINMND 

Johannes Paaeonan 
^ Department of Teacher Education , 
University of Helsinki 

Prompted by %hB genaral Goncern about raising the level of school 
perf orciance s and Infvluenced by the discussion on minimal competencies , 
extensive work has recently been done in Finland by the National Board of 
Schools to define the ''basic material" in the mathematics, foreign 
languages s and native language programs in the comprehensive school 
attended by all children from age 7 to age 16. This work is In response to 
an urgent practical demand from teachers of all levels. The i^ivolvement of 
the teachers Is Illustrated by the fact that more than half of the members 
of the committee which drew up the guide containing the basic material in 
mathematics were classroom teachirs, A draft of the guide was also Sent to 
several organizations in Finland ^ Including the National Union of Teachers 
of Mathematics, and was revised in accordance with their coDmients, 

The work was based on the following principles i 
^ - Certain alms that give a basis fpr further education are set for 

the whole age group, 
^ The basic material leads to the attainment of these aims and is 

taught to the entire age group. 

Every e 'ort is made to lead as many pupils as possible to a 
specified level of achievement with respect to the basic 
material. 

Why Basic Material? 

The main practical significance of the work described is to furnish 
teachers with a guide for planning and emphasising appropriate areas of 
their teaching . The need for this type of guide arises partly from the 
fact that the modernized mathematics program of 1970 has proved too vague 
and has ven rise to the use of widely differing textbook materi&ls. 
Selecting topics to be emphaalEed from this wealth of material has proved 



This Is an updated version of a paper prepared in August, 1977, and 
submitted to the International Study Group on Minimal Competencies in 
Mathaaatlcs. < 




especially difficult for the nfjn--speciali2ed teachers of grades 1-6, 
teaching pupils aged 7-13, Specialized ffeachers of grades 7-9* teaching 
pupils aged. 13-16, have also complained about problems caused by the new 
program and textbooks. The work of secondary school teachers of grades 
10-12 will also be more clearcut when they can rely on practically all of 
the pupill havlhg a solid comon core in the basic material. 

Evaluation * ' 

No national testing program to control the achievement of thA basic 
aims has so far been planned. It is felt that organizing such a testing 
progrMi would be a task of great responsibility and cost; and it could have 
harmful side effects ^ such as directing teachers to concentrate too heavily 
on teaching only the basic material which , after all, is at a relatively 
low level of achievement. The shortcomings of testing programs were also 

pointed out in the NACOOT report* The task of evaluating the attainment of 

3 

the alms thus rests primarily on the individual teachers. 

Scope and Sequence 

The basic material has been grouped under several general headings. 
For grades 1^6 ^ these headings are number concept , addltlonj subtraction, 
multiplication* division, functions ^ equations and inequalities, geometry * 
applications^ and statistics. For grades 7-9* the headings are number 
concept* algebra, functions, equations and inequalities, geometry* applied 
mathematics, and statistics and probability * 

Our term '*basic material" is somewhat more encompaaaing than what is 
usually understood by "minimal co^etencies." The basic material should 
be teachable to all Students (practically) and should suffice as a basis 
for study at the high school (g^nnnaslum) level and in the trade schools. 

The material is qrgahlied for teach&rs in two ways. First, there are 
lists of topics to be mastered by all of the pupils at the end of the 



Quite recent and tentative results of one testing program* intended 
to measure thef degree to ^Ich the baalc material hal' been mastered, seem 
to indicate that, at present* about 60% of the students master it to a 
satisfactory degree. When considering sueh results, however, one must 
bear' in mind that only the very newest textbopks have been written taking 
the basic material guide into consideration* 



second, fourth* sixth, and ninth grades respectively. This Inf ormation'ls 
followed by ^re detailed methodological advice, as well as suggestions for 
additional material for pupils who master the basic material in less time 
than others. It might be pointed out that most textbooks contain an 
abundance of such additional matarial. 

The guide also contains a sequence chart that enables the teacher to 
see at a glance what has been taught, as well as what will be taught later. 

Underl ying Alms 

Ttie basic alms and baslp material are not explicitly deduced from 
general cognitive aims. There has been some discussion as to whether the 
basic aims should be stated In behavioral terms of the form "The student 
should be able^'to* * * Lists of skills of this type tend toVbe'qulte 
forbidding to the average teacher-'reader , however , so the method of 
presenting the basic aims by means of the material associated with them was 
chosen. 

As to general mathematical aims* the importance of fostering abilities 
such as concepC formation, deduction, understanding of types of ordering, 
estimation, problem solving, and creativity Is stressed* In connection 
with these abilities, such mathematical skills as calculation with numbers 
and algebraic symbols^ handling equations, basic geometry, interpreting 
and graphing functions, etc, are evidently quite central* 

In drawing up the basic material, use was made of results of the work 
on harmonizing the mathematics programs in Sweden, Norway, penroark, 
Iceland, and Finland* This work has beien sponsored by the Northern 
Secretariat for Cultural Cooperation* Extensive use was also made of 
Finnish investigations and practical experience* 

Future Plans 

At this stage, the basic* material is, to a large extent, based on 
practical experience instead of on authbritative and detailed analysis of 
the alms of ^mathematical education* A thorough theoretical analysis of 



^In 1979, it was decided that some minor revisions in the contents of 
the basic material should be made and that the lists of topics should be 
given for all grades from 1 through 9* 



-59- 



this work is felt to be of graat importance, and follow-up research 
concerning t>^a value and ,use of the basic material will serve as empirical 
data for such an analysia. 

The reactions of classroom teachers after four years of having the 
basic material available have been quite favorable. It seems, however, 
that In order to have a really wide impact on teaching practice, 
matbematics textbooks should be edited anew, so that the basic material is 
clearly brought out in the text. 

It is felt that a central aim of teaching mathematics in school is 
to assure a sufficient level of mathematical literacy for all students, 
without early discrimination between those who have barely mastered 
minimal competencies necessary for survival and those eligible for 
secondary education. That should also be kept In mind when discussing 
minimal cotopetencles . The approach described above sets forth one way to 
attack the problem of minimal competencies, from the point of view of 
curriculum development and teaching practice. 
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MINDJM. M4THHKATICAL COOTETINCIES IN THE FEDERAL REPUBLIC OF GEWIANY (FRG) 

Bernhard Ajidalf ingar 
Basirksseminar MHnchengladbach 
D-405Q Manchengladbach 

Efforts 

Disappointment ovar the Inafficieney of the "new math" and low 
numerical, algebraic, and geometric competencies of many pupils In FRG put 
in motion the discussion about educational go 1 s and mathematical 
cDmpetencias . This discussion haa not focused on "minimal" mathematical 
competencies, but on "useful "necessary," "worthy" competencies* A 
mixture of basic skillSj life skillSj at:^d J^b, preparation skills under the 
heading of "mathematische Allgemeinblldung" (this is a non-translatable 
German term) Is being established. Let us call this pursued set of goals , 
contents j and educational background "mathematical standard competencies*" 

'There are efforts to define two Ivivels of mathematical standard 
competencies: 

^ Level 1 for all pupils leaving school after 10th grade (at the 
age /of 16) • arithmetic, ratios ^ algebras functional and 
geoinetry, 

- Level 2 for all pupils leaving school after 13th grade with 

Abitur^/ university entrance (at the age of 19/20)* Level 1 + ] 
calculus . 

r 

For both levels, there is also a trend to add statistical and algorithmlcal 
contents* 

Pras suras 

Nearly all groups of the society inTHience the discussion about . 
mathematical standard competencies * Policy makers are divided into two 
groups: 

' a) The first group is interested mainly in unifying the essentials 
of level 1 for all types of schools in the German school-^system; 
and J within the set of standard competencies", they emphasise life 
skills and job preparation skills* 

^ b) The second group tries to raise various Levels 1 and especially 
keep Level 2 on a high standard. This group is focusing on the 
aspects of "Allgemeinblldung." * 



. All aducatlonal decistona in the FR"i ara compromises between these two 
viewSj a fact which results from the federal structure of Western Germany. 

A couple of years ago, university teachers of mathematics and 
mathematicians in industry published a catalogue of competencies for 
Level 2, This catalogue was called too big^ not realistic, by others in 
, university and in industry* Reality in schools often differs from the 
ideas of policy makers, universlCy teachers, and industry managers* The 
efficiency of current mathematical teaching and leaining is lower than the 
standard levels mentioned above. ^ Therefore, many teachers wish to reduce 
and to simplify contents and goals. 

After having left school, the members of the non^prof essional society 
consider mathematics as a very, very difficult topic—rather useless for 
their own daily life, but, nevertheless, necessary .for thalr am children^ 

Most teachers of didaotics follow the international trend and wish to 
establish standard mathematical competencies as a set of skills, focused on 
\rQblem-'Solving and on applications of mathematics to the real world. 
Parallel to this, more and more teachers of didactics try to find out 
conditions for better cognitional development of pupils in mathematics. 
. They compare results of empirical research on learning and teaching 
mathematics with goals and contents found in the standard levels. 

To summarise the efficiency of pressure groups, we can point out a 
trend to make those standard levels more realistic, more minimal, and more 
life-worth* However, this trend has not yet been very successful* 

Testing ■ 

Level 1 competencies are tested by vocational organizations, when 
pupils change from school to Industrial jobs. Level 2 competencies are 
tested by schools, tiot by universities* Only some universities make tests 
(e.g. J for students of medicine)* 

External tests are primarily Inteiligence tests* They do not test 
Coherent mathematical competencies. Testing In school is curricular 
testlhg of topics current in actual teaching* 

Testing of schools Is not emphasized, except for the comparison of 
school-systems----not for the development of realistic st&ndards* 



The FRG does not participate in the current lEA study. On the whole, 
testing efforts In this comitry are not yet efficient and are not yet 
designed to evaluate minimi competencies (nor have these competencies been 
deveioped) • But the results of external school testing have shown the gap 
between the possibilities of school mathematics 'and the goals of outiide^ 
school-groups* 

Remediation . , 

Level 1 * All comprehensive schools have established remediation 
programs for incompetent students, but only a few other schools have done 
so. For about 50% of the members of remediation groups, the work is 
successful. The others remain on a low level. An increase in remediation 
programs is avoided because of the high costs, the expenditure of time and 
energy, and the prejudices of many /teachers. 

Level 2 , Some imivBrslties have established- mathematical pre-courses 
for students of mathematics , science, medicine, and economics*^ 

Impact ' ^ > 

There l5 an increasing feeling of teachers and society for. the gap 
between expectations and reality. Information coming out from the teaching 
and learning of mathematics implies that, as a matter of fact, the goals in 
reach are much lower than they "should" be. This feeling might be the 
source of a coming impact of "basic thinking" In all mathematical curricula 
in the near future. So far, however, in the FRG at least, this feeling has 
not yet taken the definite shape of a catalogue of mathematical 
competenciee , 
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mpiAL MATHEMATICAL COMPETENCIES IN HONG KQNG 

M. AABrlmer 
School of Education 
University of Hong Kong 

In Hong Kong, there is not and has never been to my knowledge a 
minimal competency program or movemant In mathematics . 

It would be difficult to see what support such a movement would 
achieve here. Mathematics education here is primarily concerned with the 
achievement of excellence! There is; little evidence that there has been 
any fall In "national" standards of achievement that would have prompted a 
concern for minimal standards. There have been regular surveys over the 
past twelve years which bear this out, despite high imnigration and 100% 
enrollment at the first level. 

In fact, one of the reasons for our joining the lEA Second Mathematics 
.Study was to bring home to our teachers the absurdity of maintaining the 
eKtremely high standards that we do. This is achieved in part at the 
expense of other -subjects in the curriculum. It may be attributable In 
some measure to the difficult bi-lingual situations of the medium of 
mstrucclon which lends to Mathematics a sreater value as a language free 
from ambiguity. 
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MINIMAL MATHEMATICAL COMPETENCIES IN IRELAND 

E. E. Oldhatn 
School of Education 
Tflnlty College 
Dublin ^ 

Interest In minimal mathematical competence has been growing in 
Ireland throughout the last decade. While, at present, there Is no formal 
National program dealing specially with minimal standards, it is possible 
that the next few years will see either the development of such programs 
or the emergence of a "minimal competence" component in the ordinary 
national examinations. In this paper, the present situation and the 
possible developments are explained as follows. First, a brief description 
is given of the Irish examination system, and its effect on the current 
view of minimal competence is considered. The discussion is then broadened 
to Include the curricular reforms of the last twenty years, and, in 
particular, to indicate teachers' growing involvement In them. Next, 
various projects or movements which have relevance to minimal compecence 
are described; and the paper concludes with some brief observations on 
possible future trends. 

The present situation cannot be understood without considering the 
examination system. School examinmtlons in Ireland are centrally 
controlled; courses are prescribed, and the main examinations are 
conducted, by the Government's Department of Educatiori. There is no 
official test at the primary level, the former Primary Certificate having 
been abolished—one of the many reforms of the 1960'8. At the second 
level, however, there are three main examinations! the Da^ Vocational 
Certificate (taken after two or three years of the Junior cycle), the 
Intermediate Certificate (which follows a junior cycle course of three of 
four years' duration), and the Leaving Certificate (taken at the 'end of a 
two-year senior cycle). Some 80% of junior cycle students sit for the 
Intermediate Certificate, and almost all of them take one of the two 
mathematics courses ("Lower" and "Higher") that are offered. The Day 
Vocatlon.iJ Certificate, or "Group Certificate" (as it is usually called) , 
is taken by smaller , mmbefs, and typically by weaker studentsi some use it 
as n terminal examination, while others go on to take the Intermediate 
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Certificate the following year* More than 50% of the entire age group 
proceed to thtt Leaving Certificate, and, of thaae, over 90% sit for one 
of the two eKaminationi ("Ordinary" and "Higher") In mathematics* Thus, 
altogether J It can be seen that around 90% of the second-level echool 
population follow an examination course in mathematicis and sit for a 
national examination at the end pf it* 

As a result, minimal competence at the second level has tended to be 
associated with performance in national examinations , Minimal standards 
can therefore be identified at two levels i at the end of the junior cycle 
(when students are aged 15+), and at the end of the senior cycle (when 
students are aged 17+). The respective standards are a pass in the 
Jntermediate Certificate or the Group Gertlficate, in the first case, and 
a satisfactory grade in the Leaving Certificate, in the second. (The 
Intermediate Certificate program Issued by the Department of Education is 
set out In a way that suggeita what should be covered at 13+ and at 14+, 
but there are no national tests or agreed standards at these levels,) 
However, such a definition of minimal competencies leads to problems. For 
example, a pass or satisfactory grade does not define uniquely the skills 
that a candidate has mastered. The examination papers offer considerable 
choice; from the published results, the candidate who obtains his marks on 
questions demanding "life" or "survival" skills cannot be distinguished 
from the one who gathers the same. total mark from questions on abstract and 
academic topics J While that particular problem could be overcome (by a 
suitable restructuring of the examination papers, for example, or by a 
different presentation of results), other dif f Icultfles would remain. Some 
of them are indicated below* 

Thus, the present situation is not sati'sfactory * In order to 
appreciate the atter^ts that are being made to Improve it, a closer look 
must km taken at the history of currlculim reform, and, in particular, at 
teacher involvement in It, over the last twenty years. 

As mentioned above, the school courses are prescribed by the 
iDepirtnient of Education, However, iecond-level courses are sanctioned only 
after consultation with syllabus coiranlttees, on which the various teaching 
and manaperlal organizations are represented. The committees themselves. 
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like so much else, were itarted In thd„ 1960's. Before that time, 
syllabuses h^J remained unchanged for years; now, it is accepted that 
courses are periodically reviewed* The first new courses, introduced 
between 1964 and 1966^ seem to have been welcomed by many teachers* 
Howeveji with the passage of time and the further modernization of courses, 
the mood changed^ and became predominantly on^j of disenchantment* Some of 
the reasons for this are outside the scope of the present paper, but one 
la entirely relevant i teachers felt that the courses were^ too abstract for 
the weaker students* This seems to have been an important factor In 
prompting teachers (other than the few on syllabus coimnlttees) to play a 
more active role in processes that can lead to curriculum change* The 
involvement is still on a fairly small scales for the tradition of central 
control ,of syllabuses is strong; but the trend is regarded as exciting 
none thel ess. 

It would be wrong to suggest that second-^level teachers are the only 
people concerned about student achievement* The ''back to the basics" 
movement reached Ireland— or maybe grew up spontaneously—In the mid-1970 's| 
there Is evidence of interest among employers ^ thirds-level teachers, and 
perhaps also parents* However, the school teachers and their third-level 
colleagues have been the most active. Their overt concern has been mainly 
with courses for the weaker students, rather than with minimal competence 
as such. Attempts to formulate alternativei less abstract courses began as 
early as 1973, but did not immediately lead an3^here* In 1977, there was 
another attempt. Like the earlier oneSj it began in the Irish Mathematlca 
Teachers' Association; but developments elsewhere, notably in the Royal 
Irish Academy's National Sub--Gommission for Mathematical Instruction, lent 
Impetus to the endeavors and widened their scope. After considerable 
discussion among the members, the Association drew up a whole battery of 
syllabuses (for both Intermediate and Leaving Certificate) and presented 
them in a draft document to the Department of Education* This document 
specifies a "core" of material, mastery learning of which is expected; thus, 
although the term ^'minimal competence" is .not used, a minimal standard 's 
In fact defined. It Involves both ^'mathematical" and "survival" skills* 
However, 'the Association is still facing the problem caused by the dual 



rolfi of the suggestad Lower Intiermediate and prdinary Leaving Certificate 
courseaj which would provide the essential core for the weaker students » 
but would alio have to cater for those of medium ability, (The more able 
students 5 naturally J would take the Highest courses at both levels.) The 
danger that minimal atandards could bfecome general standards has been 
appreciated. 

Other groups hav# taken different approaches. For eKample, a project 
run by the Co. Tlpperary (North Riding) Vocational Education Coimittee and 
the Thomond College Centre for the Advancement of Mathematical Education in 
Technology (CAiffiT [Ireland]) is considering an alternative Leaving 
Certificate course which again involves the ideai of *'core*' material and 
mastery learnings though in^ this case there is a specific emphasis on 
preparation for employment; and the City of Dublin Vocational Education 
Coimiilttee has concetitrated on a "remedial** type of course for junior cycle 
students. It is too early to judge the success of these projects. 
Finally, little has been said so far about minimal competencies at the 
primary level. In fact, some research has been done at^hls level (notably 
by the Educational Research Centre at Drumcondraj Dublin) using criterion^ 
referenced tests j and aspects of .the research have been carried on to the 
early post-^primary level. However, the emphasis has been on achievement 
of the obj^ctivas of the standard courses ^ rather than specifically on 
minimal bompetence, ' I 

Attempts are now l^elng made to link the work of some of the groups. 
More generally j there are moves to start a national debate on mathematics 
education. The social climate is sympathetic to such discussion^ and the 
information Is needed for the next revision of the national eKaminatlon 
courses, which is due shortly, ^e lEA study may help by providing 
relevant data. "HiuSs the potential exists for a meaningful discussion of 
minlffial competence ^ in the context of mathematics education In general, 
'The Interest is there; preliminary work on different aspects is being 
provided by the various projects; and the impending review of school 
mAthematics courses offers an inmediate incentive. Perhaps, therefore, 
the next few years will see the emergence of a formal policy and program 
on minimal competencies as part of mathematics education in Ireland, 
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MINIMAL MATHmATICAL COMPETENCIES IN ISRAEL 

Arieh Lewy 

Tel Unlverilty 

Shm "Parenthesis Progr.am" 1962 

One of the moat salient charactaristlcs of the Israeli educational 
system is the high proportion of school children whose parents immigrated 
to the country, ' At the beginning of the 1970 *s^ about BB% of the 
elementary school children were born to itnmlgrant parents whose mother 
tongue was different from that used in the schools* Moreover * 68% of the 
Iraalgrant parents came from Asian or African countries * and only a few of 
them had completed elementary school, let alone a secondary or tertiary 
education* From the early 1950 's, educators have been deeply concerned 
about the failure of a large propbrtlon of_ Immigrant cfilldren to acquire 
basic skills_in xeadin^7 wrl^ and arithmetic* Systematic testing* 
performed at the terminal grade of the elementary school during two^ decades 
(the 1950 's and the 1960's), provided massive evidence that a very high 
proportion of immigrant chlldren^mostly from Asian and African countries" 
had failed to attain satisfactory achievement levels in reading and in 
arithmetic, 

Educational' psychologists attributed the failure to the environmental 
deprivation of these learners, rather than to their lack of ability; 
accordingly, trie educational system launched a variety of Improvemsnt 
programs* Findings about the failure to mastHr: basic skills led educators 
to specify a reduced set of skills and concepts which should be mastered by 
children of certain Ifflmlgrant groups. 

In 1962, the Pedagogical Secretariat of th© Ministry of Education and 
Culture (the body responsible for school currlGula) published a series of 
booklets, each one devoted to a single subject taught in schools , which 
specified the . restrlct^sd list of skills and concept units drawn from the 
general school curriculum , and reconmended that It serve as the minimum 
learning requirements for those students who are unable to cope with the 
CQmplexity of the regular curriculum* Within each subject, detailed 
specifications were given for the minimum learning requirements at each 
grade level (from grade 1 up to grade 8). One booklet specif lad the 
Restricted Program (In Israel, It Is^ called the "Parenthesis Program") in 
Mathematics* 



The Pat^enthesls program was bailed on CQnalderatlons rooted In 
educatianal psTcholo^y rather than in the analysis of social needs or 
functional significance, A committee of educational psychologists , sc'ftooi 
aupervisors, and teachers determined the scope of the. Parenthesis Program 
on the basis of their judgement of what this special population of learners 
could master during a given period of time. Social and functional demands 
were considered only In determining the priority amnng skills and concept 
units of Che regular curriculum^ but they were subordinated to the 
considerations concerning the estimated limitations with respect to * » 
ability. 

The Parenthes'is Program booklets were published as a series of 
suggestions which have never been approved by the declslon^maklng bodies 
of the Ministry of Education and Culture. They were criticized for two 
reasons I Teachers disliked It for Its stigmatizing effect; and educational 
psychologists ridiculed its naiete, claiming that the reduction of the 
scope of the skills and concept units to be mastered is not likely to 
improve the achievement level of the "deprived children*" Rather^ they 
should learn skills and concepts which are not Included In the regular 
school program^ because "these children" enter school with certain 
Intellectual deficits s tending from the lack of educational stimulation at 
home*^^ Nevertheless, the Parenthesis Program has had an impact on what has 
actually been taught in schools and on 'the kinds of demands teachers have 
made upon "deprived" groups of school children* * 

Textbooks as a Source for Determining Minimum Requirements 

Since 1962, the Israeli school authorities have not issued any formal 
statements or regulations concerning Minimum Achievement Requirements, 
Nevertheless j given the fact that Israel has a central educational system, 
and the school program for the whole country is set by the Ministry of 
Education and Cultures the textbooks (especially those prepared for the 
deprived or disadvantaged children) do set the standards for achievement at 
each grade level for the low achieving group of learners . Textbook 
writers have used varlrus approaches to Minimum-Requirement features of the 
mathematics program. For example, the core elements of the program in 
regular textbooks prepared for the whole school population are marked j and 



the teachers are^ instructed to focui on thosf portions of the program for 
disadvantaged groupe ojf learners. The principle of thle approach 4oes not 
differ from that in the Parenthesis Program outlined in 1962* Mother 
approach is the preparation of parallel textbooks containing only the basic 
skills and concept units required for disadvantaged groups* These 
textbooks also contain supplemeirtary explanations of some prerequisite 
khowiedge, and they present a carefully graded series of ^exercises related - 
to the^core elements of the program, 

/Schools ar^^structed to ensure that 'all' learners master these, core 
elements of the program. Accordingly^ they a/e requested to test the ^ 
learmers and to identify^ those who fail to master the core elements of the 
program* A special supplementary budget is allocated to schools for 
setting up small remedial ^or^ corrective .teaching classes and small ^group 
or individual tutoring activities for those who nged such treatment. 

An eKtenslve networ^ of improvement programs has been established in 
the schools, as well as in Che Confflttunlty Learning Centers, which has helped 
to Increase the number of those who have mastered skills ^and concept units, 
(in mathematics, as well as in other basic subjects) emphasised in 
textbooks for deprived groups pf learners, 

mile improvement programs and corrective teaQhing' activities are more 
comnon in classes with a large proportion of disadvantaged children, 
Schools are requested to employ such corrective measures for all children 
who fall to master basic skills and core concept units, without regard to 
their socio-cultural background* 

Basic Skills and Basle Concepts 

In 1979, the Pedagogical Secretariat of the Ministry of Education 
instructed the Curriculum Development Units operating within the country to 
prepare a list of basic skills and concepts, which should be emphasized In 
each subject and at each elementary school grade level. Whenever the 
curriculum contains alternative units, the basic concepts should fee 
specified separately for each alternative. The learner Is requested to 
mastar those basic concepts which are treated in the units and which are 
selected by the teacher to be taught in his class. This 'request reflects 
a new approach in determining what should be learned by the^ low-achieving 



.groups in the. school. This new conception of specifying minimum 
achievement requirements is based on the belief that the^eKlsting 
curriculum, adequately represents social'needa » However, since' the quantity 
of concspCs treatad in the curricula on the one hand, and the level of 
their complexity on the other hand, correspond td the level of ability of 
the average or of above average learner, it is necessary *to prepare a 
restricted list of basic concepts and also to specify the most basic 
parameters of these concepts (which then should constitute the core 
elements of the program to be mastered by all learners) * The approach of 
anchoring the list of the basic eprtcepts In 'the existing curricula, rather 
than In surveying societal or occupational needs, reflects the educational 
philosop'hy that the preparation of the learner for his role in the society , 
as an adult, can be done through a variety oft curriculum content sets. It 
is difficult j if not impossible, 'to specify a list of concepts, the 
mastering of which is absolutely necessary for a person to function in our 

^.society, beyond a very dimited set of basic concepts. This by no means can 

_ ^e considered the basis for a worthwhile educational program, even for the 
lowest level of learners. This conception applies as much to mathematics 
as to other subjects taught* in schools. Therefore, according to thle 
conception. Minimum Requirements shoyld determined for each curriculum 
unit. In elementary mathematics, one may include such topics as Isometric 

,tra|isformatipns, visual representation (graphs) ,^ numeration systems , -e^, ; 
and ^a series of basic concepts should be specified for each oC these 
alt;,ernatlve topics* These concepts should be mastered by those who studied 
a given curriculum unit^ but they shoul'd not constitute a Minimum 

Achievement Requirement for the entire student population • 

* Mlnimimi Achievement Requirements Defined in Terms of Distribution of Scores 

Israeli educator^, tend to define Minimum Achievement Requirement in 
terms of setting standards for distribution of scores in a class or in a 
well defined subgroup of the population. Teachers are expected to ensure 
that the lower limit of the score distribution be above a certain specified 
achievement level. At the same firne, they are expected to ensure that the / 
clnss nvernge Burpass the minimum limit, and that at least a small 
proportion of the leiirners get scores which can be considered at a level ' 
of axuellenc^. Kno^wiedge accumulated in this country about the 



distribution of cognitive entry b'ehaviora of learners in various aocjo- 
eeonomic groups makes it possible to set dif^farent standards for the 
distribution of achievement scores, in keeping with the specific socio- 
economic composition of a particular class, mile the mastery of the 
required' basic concepts may be considered a positive achievement for 
certain classes, it would not be viewed as such for other classei. - / 
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MINBiAL MATHEMATiCAl, CQMPETENCI / 

Yoshlaki Ozawa , . , . 

KEIO High School • ' - 

Yokohama * ' , / 

In Jap^n, one of the social problems for the last several years has 
been that-^the curricula at primary, secondary ^ and high school levels might 
be a burden to many^pUpili, Many students have^been forced to*drop out of 
school. Because of this . situation^ the Ministry of Education has formed a 
cofflroittee to re-examine those curricula from various angles* After much ' 
discussion* the coOTiittee submitted the ^report titltefi "The Leisured ; 
Education," Following the report, the Ministry Joraed cocmlttees lor each 
subject ("Conmittee of Japfnese^" "Coraaittee of Mathematics,"/ etc.) * The 
members of the "Committee of Mathematics" were school teachers from each 
level and mathematicians. Those comittees re-examined the existing . 
curricula arid submitted a revised program for t'he high school level^ages_^ 
16-18^ in tha ^arly part of 1979, The revised program will be put in force 
from 1982, ^ / 

The Contents of the New High School Mathamatlcs Program in Japan 

^Mathematics I . (Compulsory subjects 4 lessons per week*) ;^ 
T. Numbers and algebraic expressions. 
II. Equations and Inequalities. 
Ill, Functions. ■ ^ 

IV, Figures Cgraphs) aifd trigonometric ratios. ^ > 

Mathematics XI . (Optional subject, 3 lessons per week. ) 

I, Probability and statistics. 

. II. Vectors. 

III. Differentiation and integtaLion. ' ^ ' ' ^ 

IV. Arithmetic and geometric sequences. 

V. EKpbnentialj logarithmic, and trigonometric functions. 

VI. Electronic computers and flow charts. 



^This report was prepared and submitted to the International Study 
Group on Minimal Competencies in Mathematics In August, 1980, 



Algebra and Raometry . (Optional subject, 3 lessons per week,) 
1. Quadracic curves. 
II, Vectors In a plarte* 
III. Matrices. 

IV, Figures in space, 

Pre-calculus . (Optional subject, 3 lessons per week*) 
I. Sequences of numbers, 
II. Exponeutlal, logarithmic, and trigonometric functions, 
III, Changes of values of functions (differentiation and 
integration) * 

Differentiation and integration , (Optional subject, 3 lessons. per 
week , ) 
1* Limits t 
II. Differentiation and its applications. 
III. Integration and its applications. 

. Probability and statistics , (Optional subject, 3 lessons per week,) 
1. Arrangement of data. 
II, Number of events (permutations and combinations). 
Ill, Probability, 
IV, Probability distribution. 

V. Statistical inference, 

Min ima 1 C omp e t en c e 

The "minimal competence" in mathematico for an applicant to enter a 
university is Math I, because most university- entrance examinations contain 
Math I. Math I has been th? subject of comnon entrance examination by the 
National Entrance Examination Board since 1978. (That is applied for 87 
national universities and 33 public universities.) Applicants for science 
or engineering must take the examination with Math I plus additional topics 
contained in the 2nd and 3rd year courses. 

The most important changes in the new programp compared with the 
present program, are a cutting domi in the contents of Math I (which is a 
compulsory subject) and a decrease in its lessons per week from 6 to 4, 
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MINIMAL MJlTHEMATTCAL COMPETENCIES IN KENYA 
G, S. Eshiwani 

Bureau of Educational Research 
Kenyatta University College 
Nairobi 

The last ten years mark a period of unprecedented change in the 
Mathematics Curriculum in Kenya* The change started with the so-called 
"New Mathematics" program that was made compulsory for all primary school 
children in 1970. After a few years of experimentation with this program, 
there was a public outcry about the failures of the "New Mathematics," It 
was generally claimed by parents that children could not carry out basic 
arithmetical operatinns and that the mathematics they were learning was 
irrelevant to their day=to-day needs. To the politicians and policy 
makers, this problem seemed to occupy a low priority as far as primary 
education was concerned * particularly in the early 1970*8 1 What seemed to 
matter then was to expand the primary school system so that as many 
children as possible could obtain basic education. Primary Education was 
made freej and, as a result, the enrollment rates rose rapidly to 85 per cent 
by 1980. On the surface ^ it seemed that Kenya had achieved cne of its 
stated goals in education. 

In addition to the complaints about incompetencies in mathematics, * 
parents castigated the primary education in that it was producing primary 
school learners who were illiterate. This seemed to undermine the 
Government's commitment to provide basic education t, all her youth. Three 
other related problems surfaced. It was noted that: 

= Less than 50 per cent of those who started school completed the 
course; the rest dropped ut during the first three years of 
primary school. 

- The primary school education was terminal for the majority of 
those going through the education system. 

- Those who complete prlmdry education do so at a relatively young 
age of between eleven and twelve years, 

^ These and several other factors led the government to consider more 
seriously the auestlon of basic education. In terms of the quality of 
education, the f.ertinent question wasi "What should be the working 

' U 'i ^ 
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definition of basic educacion in the Kenyan context?" 

The National Committee o n Educatio nal Policies and Objectives 

As a result of the concerns outlined above, the Kenya Government set 
up a National Committee on Education to examine the existing poiicies and 
objectives In education and to make recoimendations for curriculum change 
for the 1980 's. In its deliberations, the committee paid attantion to the 
fact that more than 90 per cent of Kenyan youth live in the rural areas* 
They therefore defined guidelines for curriculum change with this fact in 
mind , 

Mathematics Education 

One of the major questions that has been considered while redefining 
objectives for primary mathematics In Kenya has been: '-What kind of 
mathematics does the Kenyan child need in order not to be socially 
deprived?" This question had to be answered for all categories of 
children discur^ad dn the above paragraphs* ■ . 

The first step was to replace loreign and irrelevant material with 
local and Inmiediately meaningful curriculum* 'Secondly, it was recognized 
that the future success of mathematics education depends not on the number 
of units of mathematical knowledge a child has or is able to recite on 
request, but on how the mathematics he has learned has prepared him to live 
effectively. Considering this, the list of minimal mathematics 
competencies in Kenya is very short. The child who has had baeic education 
in Kenya should: ' ^ 

U Recognize size of numbers up to one hundred (e.g*, a number of 
people in meeting) , 

2, Count up to 100. 

3. Read and write numbers up to 20 (for the urban child to know 
what 2 means when he sees this number written on a bus) , 

4* . Handle money in a fairly complex way to avoid being robbed 

through short-changing* 

5. Be able to tell time—although one can always ask; and in some 
situations other measures of time- like the position of the sun, 
are not precise. 

6. Be ible to measure (distance, weight, etc*). 



r 
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That is all that T would teach to a child for whom primary school 
education ac whate\^ar level is terminal. It is not very much, but it is 
what all students 'attending primary school; compulsory or non-compulsory, 
must master and be confident that thyy can handle before leaving school. 

The first ching theue children should be taught, and I mean taught , 
should be the basic operations of addition, subtractior , multiplication, 
and division of whole numbers* U^ere electronic gadgets like calculators 
or other means are available, these must be used with confidence and 
efficiency . 

The second objective that I will want the child going through primary 
education to achieve is confidence . Some of these children will certainly 
want to study mathematics beyond primary school , and some of them will be 
working during their adult lives in situations demanding some level of 
mathematical sophistication. They therefore need both knowledge arJ 
confidence, ihere are a numbar of "confidences" that are needed: 

a. Confidence with numbers . Too often one comes across a la-year-^old 
child who believes that although 8 and 7 make 15 today, they could 
be something else tomorrow. Such a ch^'ld needs to trust numbers 
as orderly and well-behaved . Cue way to achieve this Is to give 
a lot of work ^in number patterns th^^t focus on the pattern and do 
not require computatiou except of a very simple sort. There are 
many examples that can be illustrated on the 100 board, the 100 
strli etc. Number relationships is another big confidence areai 
number pairs that add up to 12, say; number pairs that multiply to 
make 24, say— all developed from practical situations* 
■'^ b. Confidence in abstractli Vg from concrete . The ability to think in 
abstract terms is probably oti^ of the major causes of the 
inability to cope with mathematics, so that it is unlikely that 
much can be done— cercainly In the early stages—to help with 
this. On the other hand^ the '■modeling'- of concrete sicuations 
in symbols is something that can be done, provided that the 
o concrete situation is not then removed and only the abstract 
symbols remain* It must be a continued process of concrete to 
symbols and then back to concrete so that they run side by aide. 



Structural apparatus, si^h as the Cuisenaire rods or the use of 
the cuwrlss on the bao gams, are all ideal for the number 
situation; but the older primary school children * at least in 
Kenya, tend to regard chem as ■'kids' stuff/' This is a. challenge 
to che teacher, 

c* Confldanca in problem solving . This is perhard the greatest 
contribucion mathematics can make to any person who has gone 
through a formal school. This is not to suggest by any means 
thac problem solving skills cannot be acquired frotn other ' 
% disciplines. In analyzing che kind of mathematics that all 
students going through primary school should master , special 
attention should be paid to this area. The child should be 
encouraged to ask helpful questions* He should be taught to have 
patience while solving probleins, and he should certainly be made 
aware that the world does not have neat answers to all problems. 
Furthermore, while success in problem solving is expected ^ there 
will be times of failures and we must not be discouraged. 

In an outline ^ the minimal mathematical competencies in Kenya Include 
li Acquisition of basic understanding of number and numeration, 
a* Count* 

b. Recognize, read, and write numbers , including fractions and 
decimals. 

c. Decermine the order of two or more numbers by comparison. 

d. Develop the decimal numeration system through the idea of 
grouping "of objects, t 

2, Development of ability to perform the basic operations. 

a. Develop proficiency in adding, subtraccing, multiRlylng, and 
dividing, ■ ^ * 

b. Use addition and multiplication facts with ease. 

c. Understand and make use of the interrelationship between I 

i. Addition and subtraction. 4 
il^ Addition and multiplicat:^^n, 
iii. Multiplication and division, 
iv. Subtraction and division. 

d. Identify and use the relevant operation in everyday life. 
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3. Development of skills in measurement (i.e., acquire knowledge of 
various units available for measuring length, capacity, weight, 
time* and money) / 

4. (Introduction to) Development of spatial concepts and ability to 

use them, 

a. Identify from the environment objects having regular and 
Irregular shapes* 

b. Categorige objects of regular shapes, 

c. Acquire knowledge of comon properties about shape and size 
of objects in their environment* 

5. (Introduction to) Acquisition of the techniques of collecting, 
representing, and interpreting data. 

6. Development of desirable attitudes; making good use of leisure 
time, and utilization of senses appropriately through* 

a. Discovering and making patterns, magic squares, and othF.r 
puzzles. 

b. Playing mathematical, and other, games. 

7. Development of techniques of Investigation and problem solving 
strategies , 

a. Identify and understand tne problem, 

b. Analyze and choose the appropriate line of action. 



Evaluation 



Materials for the planned mathematics curriculum will be Introduced In 
Kenya Primary &cnouj.s isui, iiviiiu&i,j.wii tn»o f^^^i. — .. ....--o- 

evaluatlon, it will be possible to measure student achievement and to 
recnmmend any remedial measures, that will be necessary. In the past, the 
only evaluation that was availabie was the national examination (the 
certificate of Primary Examination) that is taken at the end of seven-year 
primary education. This has tended to be more of a selection tool, and ..ot 
an evaluation instrument for mathematical competencies. 



MINIMAL MATHEMATICAL COMPETENCIES IN THE GRAND DUCHY OF LUXEMBOURG 



Robert DieschDourg 

Institu:: Intiirnaclonml de Pidagogie de la MathimaCique 
WalferLiange 

PreschoQl Ins cruet ion 

The duration uf pieschool instruction is two yaars. The children are 
admicced from tha age of four. At five years of age, this instruction is 
obligatory. There is no official curriculum* The teachers prepare the 
children, through activities at che pre-'math level, for the elementary 
Nprogram. 

E 1 emeu t a ry I ns c ru c t lo n^ ^ 

The duration of elemeniLary instruction is six years* The children 
are enrolled ac the age of 6* The program Is identical In all of the 
schools, both private (of which there is only a small number) and public. 
A fixed plan of study j established by ministerial ordinance, specifies 
the course content. It Is understood that. In the classes at the weakest 
level, the teacher has the right to adapt the program to the actual 
capabilities of the studants—makirig sure, however, to cover the essential 
parts with tliem* Given that the children have to learn two foreign - 
languages (German and French) and also that in the classes^ there is a large 
proportion of children of Inmlgrants (which prompts the study. of a third, 
native language) , the teachers try to do tnelr best* to take into 
consideration the demands of the program. Experiences In the classes 
of chc mentally handicapped children have shown that the utilization of^ 
noii'-varbai instructions, tildeo (accent marks), multi-colored arrows, or 
micro-computers will be able to help the disadvantaged children,, to surmount 
their handicaps. 

Post -Elementary Instru ^:t lon 

The post-elementary Instruction consists of thiee parts i 
- Secondary In. :ructloh, lasting seven years, prepares for university 
studies. 



Translated from the French by Ellen J. Tamburrl and Robert J, Rlehs* 
The original version appears In Appendix B, 
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- Secondary technical instruction prepare^ the students for their 
average and low-level careers in administration and also for the 
professional life eventually, with future craftsmen following the 
appropriate vocational courses, (This instruction is only in the 
experimental stage; it is eKpected to replace the average high 
school, professional, and trade school instruction.) It is 
anticipated that this level of instruction will iiave a duration 
of 7 years. 

- Finally, the complementary instruction, lasting three years (the 
end of scholastic obligation) . 

Secondary instruction . The students must take an admissions test 
Identical In all schools throughout the country. After the 7th grade, the 
students have to choose between cLisslcal (Latin) and modern studies. 
Within each of the two courses of study ^ tbe student can choose (after the 
9th grade) one of the following 6 tracks: 

- languages 

- Tnathentatics 

- science 

- economics 

- art 

music, • 
B*or each of these tracks, some speciallEed programs are provided* With 
the exception of the languages tracks the mathematics Instruction is 
approved by an official test (one for each track) at the end of the last 
year (13th grade) , In certain schools with large student populations^ 
the final exams are constructed through conmion agreement among the heads 
of the different classes* 

2, Secondary technical Instruction , The students must take an 
admissions test, but of the weakest level. In factj a student who has 
failed in a branch of secondary instruction is admitted to the technical 
course If his grade multiplied by 1,5 Is sufficient. We have said that ^ 
the technical instruction Is still in the experimental stage* More 
speclTltally J the program is in a three--year observation 'cycle. In each' 
class, and by technical branch, the students are grouped by levels. Level 
*'A" corresponds approximately to those of the ''secondary instruction'* 

I- 



ability level, Level "D*' roughly to thosti of "complemantary instruction" 
ability level* By levels the programs are the same for all children ^ with 
some possible adjustments. Some courses of support organized by the school 
permit the passage from one level to the next, ' In the current observation 
cycle, the mathematics course takes 4 to 5 hours a week, out of a total of 
jO hours* 

3, Complementary Instruction , This instruction takes in chlidren 
who liave not passed their admissions test for the other two orders of 
post-elementary' Instruction, and also some who have not taken the 
admissions test for varying reasons. There is agal* an official, 
prescribed program, but the teachers have a lot iberty in the choice 

of material that they want to teach. Very oftenj it deals with repetitions 
of previous material from elementary school* 

Special Instruction 

In the country different classes function which take in mentally 
;.andicapped children or those with personality problems. However, we 
have at our disposal a resource center* Theoretically, the official 
program of elementary school is prescribed, but one bears in mind to a 
large extent the capabilities of the students. It has been shown with 
some experimental classes that the educational resources implemented make 
it poasible, especially in math, with small classes^ to bring the students 
up to a reasonable level, at least from the point of view of observable 
attainments. 



MINBIM. >^THEMATICAL COMPETENCIES IN THE NETHERLANDS 



Henk N, Schuring 

Cencraal Insticu^t voor Toetsontwikkeling 
Arnhem 

Introduction 

In the Netherlands, there has been a tremendous Increase in the social 
and economic demand for education, as a result of industrialization and of 
technological, social , and scientific adxances. 

Within a period of about twenty years, we have witnessed. a change from 
secondary education for a minority to secondary education for a large 
majority, if not all. 

The main objective of present-day educational policy Is to prepare 
young people for active and critical participation in the society of 
tomorrow. In order to fulfill that purpose, education should serve to 
equip every Individual to develop his cognitive, creative, and social 
faculties and capacities to their full notential. 

Only recently, there has been a demand for minimal competence 
standards in mathematics. The discussions cover two topics^ 

^ What are the basic skills in mathematics, needed for everyone? 
t^at level of skill and understanding should be demanded from 
students stopping mathematical study before they leave secondary 
' schoGl? 

To understand the discussions of these topics, a short description of 
the dutch system of education is needed. 

Structure of Educafcion in The Netherlands 

Primary education has a duration of blx years* In order to be 
eligible for admission to a primary school, a child must .have reached the 
age of six before 1 October of the year . in question* The mathematics 
program is merely arithmetic* 

Secondary education includes the following types of schools i 
- l- re--unlversity schools offer a 6--year course in preparation for 
study at a university. The student has to pass a final examination 
in 7 subjects, for ^mple Mathematics I (algebra, trigonometry, 
caiculus, and probabi y) and MaChematics II (linear algebra and 



The Current Structure of Education in The Netherlands* 
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vector geometry)* Mathematics is obliged during gradas 1-4. 
- Genferal secondary schools at two lavels. 

UAVOi a general education in preparacion for study at institutes 
of higher adunation, other than universities. The student has to 
pass a final examination in 6 subjects, for example mathematics 
(algebra, calculus, probability, and geometry). The first three 
years is the same for ^^11 students and includes mathematics, 

MAVO: a general ec cation with a four-year course* A MAVO 
certificate is a qualification for admission to grade 4 at a HAVO 
school and grade 1 at M50 schools. The final examlnaticn comprises 
6 qubjects. Mathematics Is at a lower level than HAVO. Mathematics 
is required during 3 years • 

Elementary vocational education (LBO) . It has been found that a 
large number of students In LBO schools do not form a homogeneous 
group. There are major differences in aptitude and capacities. 
That is why, since 1975, every student can do his 6 exam subjecte 
on diffferent levels (A, B, and C) , ..The mathematics program is 
comparable with the liAVO pt^^tam. _ 

Minimal Competence in Ba sic Hathe matica:' Skills 

As the society is changing with regard to the growth of technology, 
the influence of computers and calculators, and the scientific advances ^ 
Che discussions about the basic skills in mathematics educatdon .have 
increased. Is it not necessary to teach in the primary school the ability 
to handle pocket^calculators in addition to arithmetic? 

The scientific council for government policy is asked to answer this 
and other questions and give its advice to the government. 

Minimal Competence in Secon dary Education 

On the pVfe^university levtel (VWO) , every student hasj^to take a four- 
year course in mathematics. I-? he doesn't choose mathematics as an B%am 
subiect, he has bo pass the fourth grade tests. The standards for these 
tests are being set by his o^ teacher. There ii a rough syllabus 
determined by the govermnent, but the standard differs from schqol to , 
schoolv Wat is why^there Is a demand for an official detefrmlnatlon of 
ginlmai stanclards. 
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The same problem occurs in the third grade of higher general secondary 
education (HAVO) . 

In elementary vocational education (LBO) , the problem is to advise the 
student on which level (A, B, or C) he must do his final examination in 
mathemntics. The teachers ask for standardized tests to distinguish the 
levels; but who can make thes^ tests? 

In The Netherlands, many questions concerning minimal competencies are 
raised. The discussions have just started* We hope chat in the near 
future some answers can be found. 

Fey, James T,s ^'Minimal Competencies and the Mathematics Currlculums'- in 
COMPARATIVE STUBIES OF >^THEMATICS CURRICULA, Institut fUr Dldaktik der 
Hathematlk |der UniversitMt Bielefeld (FRG) , Materialien und 
Studienband 19. ' 

Eggen, T, J* H, M, , "Education in The Netherlands memorandum for the 
Second International Mathematics Study of lEA* 
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MlNmAL MATHmTICAL COMPETOjCIES IN NEW ZMLANL- 

R, A. Garden 
Deparcment of Education 
Wellington 

Abput Chfee or four years ago, when the Second lEA Mathematics Study 
was coliecting information from participating errantries, on*^ oft the 
requests was for a report on minimal compatencies , At that timr, there was 
a good deal of public discussion about stancards of literacy and numeracy, 
and I outlined what 1 thought would be a likely course of events with 
respect to minimal competencies In New Zealand, Excerpts from that paper 
f ol low ♦ 

Minimal Mathematical Competencies in New Z ealand (1977) 

Xn New Zealand, criticism of weaknesses in basic mathematical skills 
In school-leavers is not new; but, in recent years, the Introduction of 
new mathematics programs has provided a convenient peg for critics to hang 
their claims on. Those critics concerued about computational skills have 
had some justification for their criticism* The adoption of much wider 
goals for primary school mathematics, and for less able students in 
secondary schools, has inevitably meant that less time has bean available 
for the practice of elementary skills. This factor has been exacerbated 
by teacher adjustment problems to new mathematical material and to niw 
teaching methods in mathematics, the increasing demand for school-leavers 
with some mathAnatical ability, coupled with a fairly rapid shift of 
emphasis from an agriculture-based economy to industrialization, has 
sharpened criticLsm, as students of much lower intelligence than was 
formerly the case enter industry and commerce. ^ 

There is some indication that now that teachers have had time to 
adjust to the new^ programs , students are receiving a better balanced - 
mathematics eaucation. Increasingly, too, moia account is being taken of 
individual differences in the classroom and more suitable resources being 
used for- less able students . 

Until recently, little serious attention has bee^i paid to the idea of 
^minimal competencies, Thfr recently formed National Consultative CoOTilttee 
on Mathematics, comprised of representatives from schools » universities, 



technical institutes, the Dtiparcnient oi Lluucation, and the general public, 
has turned its attention Co this field and will shortly formulate a policy 
for minimal mathenntionl competoncies tor New r!eaiand Schools, The 
following is, therefore, not official policy and is based on prcl iminarv 
discussion only. Tt Is likely that minimal cor-petonce will be defined at 
the ase for the end of compulsory schooling (i*e., 15 years) and will be 
for all studencs. The Corrjnittee on Secondary Education commented (1976) 
''There are major faults in our education system when students can enter and 
leave secoadary schools as poorly equipped as some of them do," and 
recommended that ''secondary scuooxS ensure that every student becomes as 
competent as possible in basic language and number skills.'' If this 
recomjnendation is to be effectively implemented^ there is clearly a need 
to identify the desired basic skills and to design instrun^ents to determine 
whether students are reaching the requirsd level of performance in them* 

Hlnimal competencies in mathematics in New Zealand are likely to be 
drawn from.: 

1, Computational skills . The hand^held calculator is having a 
considarabla impact on computation, but it is essential that students ba 
able to perform relatively simple computations in addition, subtraction, 
multiplication, and division and to develop algorithms. Students will also 
need practice with calculators to enable them to determine when it is 
appropriate to use the calculator. Some appreciation of the concept of a 
ratio and facility with percentages and simple fractions is also needed, 

2, Application of mathamatica to physical situations . It is 
important that students be able to apply their mathematical skllis to 
physical situations. There is no value in the student being able to 
subtract proficiently If he/she has no knowledge whan confronted by a 
practical problem that subtraction is the operation required* 

3, Approximation and estimation . Students should know some simple 
techniques for estimating quantity, length, distance, weight, and so on, 
and be able to carry out approximate, rapid calculations by first rounding 
off numbers* Students need to be able to use approximation to determine 
whether or not an answer is raasDnable, 

4, Organization and interpretation of numerical data p riuch of the 
information presented to people as consumers, as citizens and voters, and 
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as woi-kers is in the form of numbers and graphs. Students should be able 
to set up si.,.ple tables, charts , and graphs and be able to 3- ^^erpret them 
and draw valid conclusions from them. 

5, Measurement . In many practical situations in which mathematics is 
uSt^i by the citizen or worker, maasurement is involved. At a minimum, 
students should know how to measure length, distance, weight, area, volume, 
temperature, and ^nLries, and know the units of m.easu^e for these, 

a . Qualitative understanding of and drawling Inferences fram functions 
and rates of change , A general understanding of hllfe one quautity can 
"depend" on another, together with a qualitative grasp of rates of change, 
are basic to making reasored predictions and recugnizing trends in many 
every' iy situations ^ 

7. Spatial relationshipj^ i Minimal geometrical competencies should 
inciuae the following: 

a. An appreciation of the relationship between points, lines, 
and planes and some experience of tesselatlon and., space^ 
filling . 

b. Line and rotational synmietry and the properties of squares , 
rectangles, isosceles and equilateral triangles, 

8v Problem golving . All students should acquire the skills needed 
to devise a procedure for solving a simple practical problem. 

Minimal Mathematical Compe tencie s In New Zealand (1981) 

That early report on minimal competencies (of which the above Is only 
a portion) was presented to the National Consultative Committee on 
Matheinat Ics , a fairly representative group which advises the Department of 
Education on developinants in mathematics education* There was considerable 
interest and discussion, but Insufficient agreement to ensure consequent 
action, 

Among^ the reasons for this were the following i 
1* Several members of the group were In favor of some form of 
competency checks, but each had a dlfferenc view of what 
constitated minimal competencies, of which levels testing should 
be administered at, and of who should have responsibility for the 
testing. 
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2. All membars of the group were aware of the dangers of minlraal 

competency testing (as outlined in the Report of the Study Gfoup 
on Minimal Competencies in Mathematics , 1980) and several argued 
strongly that advantages would be greatly outweighed by 
disadvantages of the Introduction of the notion of minimal 
competencies . 

since then, the debate about "standards" has, by and large, "fizzled out." 

Almost all students in New Zealand enter for an external examination 
(in several subjects) at the end rf their 5th form (grade 10) year. The 
cixan-iination is norm-referenced, and m.ovements which approximate the minimal 
competency notion are related to pressures Induced into the system by this 
(School Certificate) examinacion. In most parts of the country, local 
certificate courses in mathematics have been aeveloped by mathematics 
teachers from regional groupings of schools to cater for the mathematically 
less able 20-30% of the grade 10 population. These courses include 
material which would be classified as minimal competencies, but most aim 
to go well beyond this. ReccnUy, a spokesman for the New Zealand 
Employers' Federation has been publicly advocating what is essentially 
a criterion-referenced system for the award of School Certificate and 
receiving significant support. 

This may have been encouraged by a trial scheme In one district for 
the award of School Certificate mathematics based on a series of criterion- 
referenced levels of attainment with testing for mastery. 

While the minimal competencies movement has (at least so far) passed 
us by, the debate (such as it was in New Zealand) appears to have 
sensitized teachers to the need to place more emphasis on basic skills than 
they had been doing over the last few years. I think that provided the 
sensitizing process is translated into action in the classrooms, we can 
well do without the added stimulus of a formal testing program. 
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MINIMAL MATH1>!ATICAL COOTETENCIES IN NORWAY 



Tor Fldje 

Manglerud videregfiende skole 

ObIo 

The curricula in Norwegian schools today are ganarally frames. In 
which cha ceacliers and students ^ In prinGiple, to some degree, are free 
to choose. The tendency today is to define a core curriculum and^ besides, 
propose some optimal items , 

Situation 

In Norway j we have a 9="year compulsory comprehensive school* It is 
divided into pritnary school (7-13 years old) and lower secondary scliool 
(13-16 years old) . ^ 

Upper secondarv education consists of one- or two-year basic courses, 
and one^vear additional courses. It encompasses a general study course 
(normally 3 years) and vocational courses. 

The curricula are set by national councils. Formerly, the curricula 
were strictly defined lists of items. According to the principles of our 
school reforms of the 1960 's and 1970 's^ the national curricula should now 
define the aims and topics of a school subject in more general terms. 

We have formal marks in lower and upper secondary schools ^ but not 
in primary school. In compulsory school, there are national tests in some 
subjects, aiT\ong them mathematics. They are intended to have an advisory 
function^ and schools are free to use or not use tihem* 

At the end of compulsory school, and in the general course In the 
upper secondary school, some of the pupils are drawn out each year for; a 
common national examination paper in mathematics (and in some other 
subjects). All students are marked by their subject teachers. 

As there are no foraal minimal^ standards ^ there are likewise no 
established passing criteria. Students are, in principle, marked according 
to a statistical normal distribution. 

The intention is to have no strict ability grouping, but to have 



mixed-abiiity groups* Milder foras of ability grouping are however 
practiced. 

In principle, the upper secondary school is" "open to all youth, and 
teaching starts at the individunl level each student has achieved at the 
completion pf compulsory school* Due to a shortage of spacer however , the 
narks from compulsory school will, in most parts of the country, limit the 
free choi'^e of upp%r secondary education^ 

Results from upper secondary education are used to select students for 
further studies, 

Teri dencies 

The 1974 national plan for compulsory school is a frame planj but 
stricter definition of central themes and skills was announced to h%i cuming 
in some subjg'ctSp Such guidelines are now prepared in the national 
council, but they have not yet been put Into practice. The council warns 
that it is only pointing out central themes, and not defining a tninim i 
standard , 

In the upper secondary school, there is a similar tendency toward 
defining a core curriculum* It has been c^one for the basic course, and 
it may also come in other courses, 

In compulsory school, the pressure to define a core curriculum or 

minimal standard comes maitffl.y, from non^sociallstic political parties;- 

and, .in the upper secondary school, it also comes from professional 

organizations. i 
u 

" In theory, am mentioned above, all of our curricula are frames and 
don^t set minimal standards- In practice, marks and examinations define 
more or less common standards in the lower and upper secondary schools* 
This conflict between the principle of frame curriculum and national 
examination papers is one reason why many teachers want directives which 
narrow the frames* 

The professional tendency to want a core curriculum and a Betting 
of minimal standf^ is may also be a reaction to the "comprehensation" of 
students, and to ^the fact that schools have to adapt to a growing " 
proportion of each age group* The , alleged falling standards are also a 
concern of many established parents and politicians. 



ihara is a. strong professional rear of defining tht^ curriculiiir: too 
strictlv. It ..^ay define essentials of the subject in ton narrow terns, 
and chus exclude broader iilms (such as mathematical awareness, problein^ 
sol^^'lng, and the use of mathematics^ in unstructured settings),. It niay 
also axclude students in an unwanted manner* ^ 

Even if we have no formal minimal competency goals,' many teachers feci 
that such goals and programs are defined by curricula"'and examinations. An 
Inipacc of too extensive curricula (when they are construed as minimal 
ccm.Decencv lists, and not as guiding frames) is that teaching styles tend 

deductive rather than inductive. However, in lower secondary 
ed' -cat ion, som.e local curricula have been established which stress , for 
inBtanct, practical uses of mathematics and project woik more than in 
usual ttaching styles. 



MINBIAL >LiTHEMATICAI. CO^ffETENCIES IN THE PHILIPPINES 
Josef ina C. Fonacier 

Laonarda Pascua ' . 

Science Education Center . - 
University of the Philippines 

Quezon City ' ... 

Colieges and universities in the Philippines have often commented 
about the widely disparate mathematical knowledges and skills of entering 
freshman. While differences in mental abilities and motivations of- 
studencs can partly account for this disparity, also to blame, according to 
a number of mathematics educators, could be the teachers' poor perception 
of the relative iBiportance of different learning - outcomes . This is 
evidenced in the overemphasis placed on spm.e topics at the expense of 
others and in the faulty budget ting of time* It is important that 
mathematics teachers be clear about what maLhematics can and should 
contribute to an individual. Hence, a project was undertaken to come up 
with an accepted list of minimal competencies for the average Philippine 
high school student. It was felt that the inaking of such a list would be 
a positive way to focus attention on the essential* 

It was also felt that the list could be useful in many other ways^-- 
e.g., for compatency-based teachings for testing, jrograms , for inservlce 
training, and for curriculum development. In remote places, where 
textbooks or teaching guides are hard to come by (and such places do exist 
in the Philippines), the list could be the skeleton of a syllabus. 

The study was an outgrowth of an exchange of ideas among a number of 
agencies. It was conceived by an ad hoc Committee for Mathematics under 
the National Capital Region, Ministry of Education and Culture, and was 
undertaken by t|ie Science Education Center of the University of the 
Philippines, with the cooperation of the flathematics Teachers Association 
of the Philippines, 

Procedure 

- - — - — - 

In a nutshell, the procedure decided upon was to make a comprehensive 
list of competencies, fen to ask certain kndwleHgeable people to pass 
judgement on each item on the^list using the followiiig ratings; 



A, Required of all 'Students to tl\e point of mastery, and therefbre 
<- regari^ed as a basic skill. . \ . ^ ' ' 

' Required of all students, ^ut not necessarily to the puint-. 

of mastery, 
C, Optional, 
^ D* Discard or imj^c to a different year level. 

In deciding what competencies to include in the list, une 
consideration was that each must satisfy either a social need or a subject 
matter need* The mathematics learned in school should be useful in various 
lif e-roles^^as a student, as a consuiner^ and later on as a parent and a 
pro fessignal/ vocational worker. This niaae necessary n expanded notion of 
r.athematical skill beyond' mere computational ability. Educators nowadays 
are agreed that •computational abili^ty by itself will contribute little to . 
enabling onf to meet the eKpectations of society. The iatisfaction of a 
subj.ect matter need was in recognition of the idea that the learning and 
development of mathematical competencies is a continuing process that 
extends chrough the different levels of schooling, and that in the 
elementary and secondary levels the learning is sequential In nature and 
cumulative in effect. *That is, prior learning makes subsequent learning 
more . und erst andable^^^d easier. ^_ , 

One other consideration is that the prepapft list should have the 
average high school student in mind; it should not be taken to be the 
cbmplete mathematics curriculum that applies to every student.. 

Reactions to the' list were secured from mathematics supervisors j 
mathemcitics department heads, and qualified high school mathematics 
teachers from the different regions— approximately 160 respondents in all. 

Results So j'ax 

The project was undertaken quite recently (mid 1979), so vhe results 
are not yet definitive. While the study did come up with a li?it of 
competencies that were judged as basic, the project team* f oels ^hat the 
jiidgeTnents were overambitious—there were TOO MANY skills that were 
cunsidered minimal or basic. The partial list belo^ gives the cognitive 
skills expected to be mastered during 'the tenth year of schooling (in the 
Philippine educational system, the fourth year of high school): 



Computation skill^s . Give exampias of functional relationships in 
tabular, acui^ion, graphical, or verbal form which are linear functions; 
power functions; q^uadratic functions; exponential functions, 

^Give eKamples of functional relationships in tabular, equation, 
graphical, or verbal form which are direct variations; direct^square 
variations; inverse variations* * - ' 

Define: - intercepts of a graph ^ - parabola 

' - slope of a line - vertex of a parabola 

- constant of variation - axis of symmetry , 

- domain of a function ^ sequence 
range o f a f unc t ion 

Man ipulative_ skills . Manipulate numbers in power-of-ten or scientific 
notation—i.e, , obtain equivalent expressions, perform operations* r 

Given a linear equation, a line graph, or two points of a line graph,- 
determine slope, y-intercept* 

Given a line graph or two points on a line graph, deteLmlne the 
equation. 

Given the equation of a linear or c ..^dratic function, draw the graph. 

Given a set of values of the variables in a varlationi determine the 
constant of variation. 

Application s^kills . Interpret time-rate graphs. 
Looking Ahead 

At this point, the project team has yet to make a decision as to the 
direction towards which efforts at identifying minimal competencies will 
go* - Since the resulting list ia a collect've view of representativr 
supervisors, department heads, and teachers of mathematics, shpuld it be 
proposed for nationwide use as a new basis for mathematics learning and 
teaching? Or, should there be a revalidation M the list from other groups 
before further work is undertaken? 

One happy outcome of the project so far" is the heightened concern of 
Tiachematics educators for mathematics as a body Df competencies, rather 
than merely as a body of facts, and the strengthening of continued lines 
of communication and cooperation among different groups. 



Raf erencgs 

university of. the Philippines Science Education Csnter, INVENTORY OF 
MATHDIATICAL COMPETENCIES EXPECTED OF HIGH SCHOOL STUDENTS, 1980. 
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MINT>UL MATHEMATICAL COfflTD^CIES IN SCOTLAND 



Gerard J, Pollock 

Scottish Council for Research in Education 
Edinburgh 

Int^roductiQTi 

In the wake of changes which have taken place in organization and 
syllabi in secondary schools since the 1960 -s, a great interest has 
developed in the competence of the students who are the products of these 
changes . 

Criticisms are often heard from employers, social agencies ^ etc*^ 
particularly in regard to the basic skills of numeracy and literacy* These 
complaints of ''falling standards'' have been expressed at regular Intervals 
for many years ^ but they have recfcntly become mgre widespread and 
vociferous. 

For example, the U*K. Prime Minister In late 1976 called for 
"a national debate on educational standards^" since he had been concerned 
"to hear complaints from industry that new recruits from the schools do not 
have the^ basic skills to do the job that is required." He added "there is 
concern about the standards of tiumer^cy of school leavers. Is there not 
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a case for a professional review of the mathematics needed by industry at 
different levels?** . 

In a^similar vein, a'recent report (1977) of the CBI (Confederation 
of British Industry) in Wales included a iurvey of the aelection test 
scQres. obtained by all of the young people who had applied for craft- 
apprenticeships with a large industrial firm over an eight year period. 
(lf'66-1974) • The survey showed a noticeable drop in levels of attairaient* 
In 1966, 30% of applicants had an arithmetical competence too lowj in terms 
of the criteria set by the employers, to justify further consideration. 
By. 1974, this figure^^.had reached 86%, 

While the employers recognized that the sector of the school^leaving 

population from which applicants were drawn had changed due to better 

opportunities for sixth form and further educations nevertheless they did 

not accept that this was the sole reason for the decline in standards, and 

believed that given more and perhaps better teaching, higher levels of 

attainment could be achieved* I quote from their consents i 

"It is apparent that in addition to the Inability to manipulate 
,r numbers at an elementary l^vel, there is a general lack of 

understanding of the basic arithmetical functions — to the point 
of not knowing when to add, subtract, multiply or divide* 

"In the case of the addition of fractions, a common practice 
was to add together all the* numerators and then add together all 
the denominators 5 e.g. 

l+l^i^X ' ■ 

4 8 4^ 16 

**^en multiplying simple fractions it was common practice 
to cross^multiply , e*g- . 

- 4 ^9 27 

"Place value and thr use of the decimal point were little 
understood and often Ignjred altogether, 

"The-^ost serious shortcomings are to be found in the 
understanding of percentages , decimals, square roots and 
simple equations," 

The employers did admit, however^ that only those of the lowest 
ability failed to add, divide, subtract, and multiply correctly ^ provided 
they made a correct decision as to t^ required operation. 

Similar comments are made frequently, all relating to the extent to 
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^ich today's students are equipped to deal with the mathematical taski 
required to function effectively in an increasingly technological aociaty. 

The Educational Viewpoint 

Two recent reports in Scotland, conmlssioned by the Secretary of 
State j have addressed the problem of competence In basic skills* One 
report (the Munn Report) was concerned with the desirable curriculum for 
the 14-16 year old (16 being the age at which the student may terminate j 
secondary education is he wishes) . The. second Mport (the Dunning Report) \ 
was^concerned with the assessment of school education at age 16', 

The Munn Coimittee (of which I was a member) recomiended that a basic 
core of^ subject Including mathematics be provided for all students in 
secondary education* The emphasis on basic skilli was mainly in regard to 
the societal needs of the nation* The report recognized the importance of 
ensuring that students become skilled in quantitative thinking and 
statistical reasoning so as to enable them to cope with a society which 
depends increasingly on statistics, computers, etc* 

' The Munn Report restricted itself to broad general statements of 
goals, rather than to producing the specific detal^ elements of syllabi 
^ich would achieve these goals* It shelved the Issue of deciding what 
;^the basic social needs were, and left it to others to carry out this taskj 
suggesting that mathematics teachers, In conjunction with industrialists 
and others, should identify these needs* 

The report also pointed out that there was a need to Identify those 
students who werft having specific difficulties In mathematits in particular, 
so that appropriate remedial action could be taken as early as possible in 
secondary schooling* 

While the report suppprted the need to maintain standards In respect 
to the basic skills of" numeracy and literacy and agreed that there was a 
need for more emphasis on basic skills than currently existed, nevertheless 
it did not favor creating a separate test of basic skills for IS-^year^olds, 
since almost certainly this would lead to bad instructional practices 
designed to fit the test rather t^an the desired educational objectives. 

The Munn Cptmlttee stated strongly their opinion that assessment 
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practices In education must be ge/red to the objectives of the curriculuin* 
The national assessment system must not be allowed to control the 
curriculum. . 

Moreover, the Conmiittee felt strongly that such tests would serve 
little educational purpose at age 16, since failing the test would simpjy 
record Inadequacy at a point in the student 'a career when the school could 
do nothing to remedy his/her deficiencies. Hence the report suggested that 
any test of basic skills should be designed for use at around age 14, the 
aim being to identify failure to reach adequate standards at that point in 
time. Such identification could lead to a remedial program being put into 
action with a view to improving national standards in basic skills* 

The report also considered the problem of differentiation within 
subject areas and recotmended that there should be up to three different 
but overlapping syllali* The Dunning Report made a similar recommendation 
in regard to assessment pi^ctices. 

In mathematics, for example, there would be three such courses i 

- a credit course for the top 20 to 25% of an age grpup, 

- a general course to be taken by approKlmately the next 70% of the 
age group j and 

- a foundation course to be taken by the remaining 10 to 20% of the 
age group t 

At age 16, there would be three corresponding national exminations i^ 
mathematics; and entrants could o^caln passes at either a credit level, 
general level, or foundation level, ^ 

Both reports asked for substantial research expenditures to be made 
available to identify the problems of implementation aiid to enable 
feasibility studies to be carried out to assist in the production of course 
guidelines and syllabi for the various levels and subjects. 

These particular recoTmendations have been accepted by the Goverment; 
and much development work is now in progress looking at the probleiris of 
implumenting the proposals, and the feasibility, in particular, of 
cuastructlng foundation level courses and foundation level assessments* 
It is hoped to start the first foundation level examinations in the mid 
1980 *s. ' ^ 

Hi - 



ERIC 



' ^105- 

The Need for Conseaaug 

One of the main problems is how we (society) arrive at a conseniua as 

to the required mathematical tasks* The expresiion "mathematical 

competence" has many meanings according to the context in which It is used* 
It may, for many teachers and educationlstis imply a coimand of the skills 
necessary for survival as a citizen in society- For employers ^ it is 
generally the skills required to function adequately in a particular 
business or skilled trade. ^In terms of the "accountability of the public 
education system," it may mean demands for minimal levels of performance 
at particular grades of schooling , 

Even assuming agreement could be reached on the broad meaning of the 
term, there is no clear consensus at the present ttoe as to which specififc 
basic skills should be possessed by the "competent" student. 

An example of a list of survival skills for citizenship postulated by 
the "Institute of Mathematicr" in the U*K* Is given below* 

1* ^e addition and subtraction of whole nuniers and decimals of up 
to two decimal digits; the multiplication and division oi whole 
numbers less than 100; the multiplication and division of decimals 
by whole numbers less than IC; ratios of integers less than 10, 
their conversion to and from percentages and decimals* 

2* The conmon units of measurement; money; volumes and areas of 
circles, squares, rectangles ^ cubes, and right-angled blocks, 

3i An understanding of the siie of numbers j the use of approximations 
with one significant figure; averages within the preceding 
limitations and an idea of statistical spread; statistical * 
presentation; interpretation of simple graphs and diagrams. 

The first group requires the acqulFitiori of simple mechanical skills p 
and some might argue that the standard was set too low (e.g,, in 
multiplication and division) . The second requires mechanical skills 
combined with the knowliidge of simple formulae (e.g*, for the area of a 
circle)* The third group is much more open-ended. For example, an 
understanding of simple graphs is advocated as a basic tool for late- 
twentieth=century adult life, to prevent people from being misled by 
advertisements or political' propaganda* 
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The Institute suggested that the possession of these minimum skills 
should be monitored by test sets of Items, the passing standard being set 
at 95% and to be such that able children would be able to pass .the test at 
around nine,* while average children would pass at about thirteen. 

Some evidence from employers as to the basic mathematlfial topics 
required for entry to a wide variety of Industries Is exemplified in a 
survey of employers' needs carried out by Sheffield Region Ventre for 
Science and Technology. 

The survey was carried out between November, 1976, and March, 1977, in 
an 8% sample of all firms In- South Yorkshire and North East Derbyshire. 
186 firms were contacted, of which 113 had taken on 1427 school leavers- 
duritig 1976. Each firm was 'visited and asked 

^ about its selection procedures, as far as mathematics is concerned, 

and 

^ to consider the relative importance of 28 mathematics topics for 
each young' employee. 

Eight mathematics topics were found to be sp important in all types oi 
firm and employment that they could be regarded as an essential ^^core" of 
mathematics education for boys and girls. They were: 

- Four arithmetic operations with whole numbers 

- H^ntal arithmetic . 

- Length , 

» Metrication (transfer from imperial to metric units and converse) 

- Decimals 

» Weight ' ^ . 

Use of tables (reading a value from any two sets of informaeLon, 
e.g. bus and train timetables, tire pressures, etcO 

- Area ' . ; - 

Ap^rt from these fopics, other topics regarded as important varied 
according to the sex of the young person and the type of job. 

Relatively unimportant topics included i 

- Use of slide rule 

- Simple trigonometry 

* Simple algebra - u ^ 



* Statistics H , ^ 

- Technical drawings and their interpretation 

* Simple circle work 
Simple trlanglea. 

While Che "Use of slide rule" rating may be no surprise, the low 
li^ortance of "simple triangles," "simple algebra," and "statistics" may 
be of interest to mathematics teacheva conBlderlng their own syllabi* 

Estimation of errors, use of a calculator, and interpretation of ^ 
graphs also rated low for boys. 

For girls, many mathematics topics were rated unimportant* Only 
percentages, statistics, estimations of errors in sets of figures, money, 
and calculators needed to be added to the core as "Important," particularly 
so for those in co^erclal and iales departments of firms* 

\ 

For craft apprentices, additional important topics iricluded almple 
angles and directions, speed, simple fractions, and tolerances. The use 
of calculators was regarded as relatively unimportant. 

These findings obviously only relate to the Industrial area covered by 
the survey 4 and it is obviously essentlpl to carry \out similar surveys lik 
other parts of tfhe country and dlffarent types of industries in order tS 
obtain a more general consensus. Indeed, the Association of British 
Chambers ^of Conmerce has recently published a report "Education and 
Employment" (September, 1979) asking the Government to set standards of 
basic numeracy for school, leavers and recomiendlng that the standards 
required be determined by "market research" among employers. 

The basic core of items specified In this survey are all met by young 
people while still at Primary School (up to age 12) . 

While there is some overlap in content between the two^ statements 
listed, there is also considerable disagreement. 

^ Clearly, there exist fairly wide differences in conception and 
philosophy among, for eKample, teachers^ and emplqyersi and there is an 
obvious need for the development of a greater understanding ^ong both 
groups, ..concerning the extent of and the rfasons underlying these 
differences In philosophy. ^ ' 
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The Need for Empirical Data . 

In order to be able to make meaningful judgements about the standards 
to be expected of young people passing through the educational system, it - 
Is essenclal to have empirical evidence available as to thfe current levels 
of performance In schools. 

gince 1974, the writer has bean involved In a numher of surveys of 
mathematics and arithmetic achievement both at regional and national level 
in Scotland at a variety of age levels (8, 10, 11, 14, 16, and 18). This 
work has involved the preparation of test materials designed to provide 
sub-scores ,or item scores relating to specific aspects of content or 
performance, rather than to overall total scores. 

Data have .been and will be analyzed both by content area and by level 

of ability to produce profiles of performance in basic "skills at various 

ability levels (e.g., 90th, 75th, 50th, 25th, and 10th percentile levels), 

which have direct relevance for the teacher in the classroom. 

1? " , ■ 

The 16-year-old data will provide quantitative data on school leavers 

on a national basis. The lA-year-old data will enable us to Identify the 

percentage of 14-year-old8 currently failing to reach particular levels of ^ 

performance. Both sets of data will provide informatipn on which schools 

could base-, "remedial" programs with a view to, eliminating or at least 

'reducing such deficiencies over the last two years of compulsory schooling. 

The secondary school data will also be collated with similar work in 
the primary schools at ages 8 and ,11 to provide a picture of mathematical 
competence across the whole range of schooling. 

, By relating the curre'nt work to evidence available from e-arlier survey 
data, it will be possible to examine "standards of perf ormance'y over time, 
and to provide additional evidence for the continuing debate on whether or 
not educational standards are falling. It should' be noted that the recent, 
work of. the Council in this respect has shown little evidence of any real 
falling off in the standards of performance of young paople in the 
educational system . , 

Other relevant work in progress in Scotland at the present time 
includes, for examples < ' , . = 

1. The development of item banks in mathematics, based on detalied 
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epeclf Ications of content area and behavioral objectives, at bo»h 
primary and secondary achool levels - 
2. The five-year project "Education for the Industrial Society" 

(launched by che Consultative Corimittee on the Curriculum and the 
Gonmlttee for Schools/Indus try^ Liaison In 1977) which is 
Investigating the relationshipa between eifucation and industry. 
A epries of study groups s including one on Nmneracy , ^have been set 
up to eKMine the contributions made by particular curriculum 
^eas to the topic under investigation. 

Much o^f the work described in this paper is still in process of 
completion and therefore detailed results and information are not yet 
available* However , when they are, the data will provide educationist's 
with m opportunity to make realistic appraisals of what is within the 
competence of young students at the present time- The data wlj,l atop 
provide a basis for protagonists to make value judgements as to whether or 
not eKlsting standards are sati&factory, and should assist in clarifying 
somf of the main Issues of the continuing debate on appropriate basic 
skills. , 
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MINIMAL MATHEMAtlCAL COOTETENCIES IN SWEDEN 



Lennart Skoogh " , 

National Swedish Board of Education - 
S-^106 42 Stockholm 

In Sweden, the efforts to give all pupils minimal mathematical 
compatancies have not been directed towards conatructing testing programs 
W identifying minimal levels of mathematical competencies. The ditectlon 
has Inetemd been a movement towards limiting the teaching matter and 
towards 'it tempting to make the teaching for low performers more concrete 
and eKperlmental* _ 

In the early seventies, most teachers in Sweden agreed that the new 
comprehensive school curriculum, Lgr 69s in its syllabus for mathematics,, 
had a course content that was too big, and that the teaching of several 
items was characterized by difficult tierminblogy and abstract arguments. 
To help the various schools and teachers splve these problems * the Board 
(SO, 1973) published a manual entitled "Bajsic Skills in tothematlcs," 
specifying a ^central nucleus of knowledge and skills which practically all 
pupils passing through comprehensive school should have acquired by the end 
of each level (grade 3, grade 6, and grade 9), This manual restricted the 
goals for the lowest (15%) performers In mathematics and al&p indicated 
different ways to give these pupils better basic skills* ^The manual is not 
to be regarded ^as an official minimum course. - ^ 

In spite of great SKertlons from further training consultants and 
other 'people ,' the manual did not have the Impact on course content and 
teaching styles that was Intended. ^ On the other hand, It had some 
Influence ^on the te:^tbooks In mathematics, and special books with basic 
skills for low performers were developed. 

Research by Wlggo Kilborn and Bengt Johansson' (The P^P project) has 
been of great importance to theidebate on minimal mathematical competencies 
in Sweden, By means of tests, classroom Interviews * and observations j the 
two investigators gave clear evidence of defective basic skills among a 
great number of pupils in Swedish schools. They also evinced that the 
conatructlon of textbooks In mathematics wm not very logical and had many 
daf Icisncies. As a result of this, most teKtbooks for the junior and 
Intermediate levels of the comprehensive school were reconstructed. 



training programs and supplamentary materials for low performere were also 
elaborated. _u 

During. all Of the 1970's, the possibilities to give auxiliary teaching 
extendad. In 1976s the ComBlsalon on Working Conditions in Swedish Schools 
(SIA) handed over to the government Its main report. In the reports the 
focus is on the individual pupils eapecially on the iituation of low 
performers and slow learners, the report resulted in the government's 
aeelslon to ^st aside a general financial resource to be used, for urgent 
local needs as defined by boards or school conferences* It also resulted 
in a decision to review the curriculum * 

In i;he proposition of a hew curriculum for the comprehensive school , 
(Prop 1978/79 1 180) , the demand of the politicians that school shall give 
all pupils a foundation of basic skills (especially in the Swedish language 
mathematics) is very clear* Measures for this are above alli / 

- Increased financial resources for training in basic skills from 
the^chool year 1980/81. 

- A cOTOiisslon to the Board to perform diagnostic tasks and^ as soon 
as possible, place these at the disposal of the schools* 

= The amphasls, on a foundation of ^^islc skills in tfte core curriculum 
of 1980 (Lgr 80) shall leave Its mark on school work from the school 
year 1980/81. 

- The new curriculum (Lgr 8O0 , in its entirety. Is to be used from the 
school year 1982/83. The syllabus in mathematics lays gpecial 
stress on problem solving and r foundation in basic skills. 

A tentative version of diagnostic tasks was published at the beginning 
of 3E981. The intention with the tasks is to give teachers an instrument to 
identify pupils with difficulties In mathematical basic skills, as well as 
to point' out probable reasons for these difficulties and to give indication 
of ways to overcome the problems. The diagnostic tasks can also be used 
as one basis for the distribution of ,the general financial resource* 

The syllabus in tlie new curriculum (Lgr 80) pplnts out ways to 

give all pupils a foundation in basic skills. It Is constructed with 

central Items (which are necessary for all pupils to master) and items to 
be desired for as many pupils as possible* 



The following la an extract from tha syllabus of mathematlce in the 

curriculim of i980 for the Swedish comprehenilve compulsory school i 

• . ' . 

Goali ' 

The teaching of mathematlci must take as its starting point the 
experiences and needs of the pupils and must prepare them for the role of 
adult citizens. Primarily , therefore ^ the pupils must acquire a good 
capacity for solving the type of mathematical pnobleras commonly occurring 
in everyday life* This means that the pupils must derive the following 
from the instruction they receive i 

- a firm comand of numerical calculation, with and without aids* 

- proficiency in mental ''arittoetlc and rough 'estimates , 
a knowledge above ail of percentage calculationj practical geometry, 
units and unit changes, and descriptive statistics* 

Mathematics teaching must be sufficiently concrete for every pupil to 
be able to comprehend the concepts and understand the use of mathemai;ics _ 
in practical situations. Teaching must be arranged in such a way that the 
pupils discover the necessity of being able to use mathematics and can 
experience the satisfaction of being able to apply the skills they have 
learned, Mathematics teaching must utilize the pupils' curiosity and 
imagination and .develop thfiir logical thinking* In this way, mathematics 
will become a tool for the understanding of reality ajnd a source of "benefit 
and gratification . 

Main Teaching Items 

The structure of mathematics Is such that a new teaching item is 
generally based on a prior knowledge of other elements. This must be 
carefully borne In minJ when planning the individual pupil's instruction* 
A pupil must not start a new teaching itiem without a sufficient grounding 
in preceding Items, Guidelines In this respect are available in the. 
following division of the subject content of the main teaching items. 

Junior level . Teaching items which all pupils are to study and 
acquire a basic knowledge* of and proficiency In during the Junior level 
grades* 

Junior and Intermediate levels . Items. with which most pupils should 
become acquainted during tha junior level grades and which all puplls^£e_ 



to study and acquire a basic Imowledge of and proficiency In during the 
inteCTiediate level grades. " ' 

Intermediats and senior levela . Items with which mos', pupils should 
becdme acquainted during the intermediate level grades and which all ^ 
pupils are to study and acquire a basic knowledge of and prdflciency in 
during the settior level grades. 

S^pAo^r level * Items with which the pupils should become acquainted 
during the senior level grades. These items are particularly Important 
to pupils intending to go on to lines of upper secondary school or 
comparable forms of subsequent education involving a great deal of 
mathematics . 

Problem Solving 

The fundamental goal of mathematics is for all pupHs to acquire a 
good capacity for solving the mathematical problems they encounter at home 
and in the conanunity at large. In order to be able to solve such problems ^ 
one usually has to meet the following requirements i 

- One must understand the problem and have a method of solving it. 

- One must be able to cope with the necessary numerical calculations* 
= tee must be able to analyse and evaluate the result and draw 

conclusions from It, , - 

All these stages In the solution of, problems must be covered by 
teaching. Teaching must include practice In discussing and adopting 
standpoints concerning both the nature of the problem and the plausibility 
of the solutions and it must not be confined- to the one-sided practice of 
predetermined calculations. Talking mathematics is an ijnportant part of 
teaching. 

Problem ^solving must be Includei^ln all main teaching items. Generous 
scope must be given to practical problems of everyday life. 

Problems ought primarily to be selected from the pupils' experience 
and interests and from the inmedlate environments but they should also be_ 
capable of shedding light on social and global problems. Calculations, must 
be closely adapted to the skills of each indivldual--^p4iT^~'~~^^^ 

Mslc Arithmetic y 

Arithmetic teaching must start with and be robted in everyday problems 
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kad situations of concrete relevance to the pupils. In order to be able to 
solve machemauical problems of an, everyday nature, the pupils need, among 
other 'things, to have attained a gooA standard of proficiency In various 
methods of calculation. Revision and Individual diagnosis are particularly 
essential In arithmetic, because the various modes of calculation are 
interdependent. The practice of skills must continue individually until 
each pupil has mastered the subject matter concerned. 

Jtmior level . The concept of numbers is built up by meani of 

■iaborative exercises and comparisons of numbers. Natural numbers up to 

1 000 are dealt with in connection with everyday problems leading to 

addition and subtraction. The conceptk of multiplication and division are 

raised, but the treatment of algorithms should be left until the .pupils 

have acquired a firm conmand of addition and subtraction. The latter in 

turn demand firmly grounded knowledge of addition and subtraction tables 

UP to 18. Thi multiplication table is now learned with one factor not 

- ■ j» 
exceeding five. • ^ 

Junior and intermediate levels . Natural wimbers are expanded to 
10 000 and decimal numbers, primarj,ly to two de-iimai places, are dealt 
with in connection with arithmetic, The multiplication and division tables 
are practiced-, because they constitute important, prior knowledge both for 
mental arithmetic and, rough calculation and also for the learning of the 
corresponding algorithms. Previously learned algorithms are revised, and 
'multiplication is learned algorlthmlcally with one factor limited to units. 
Practical applications of the algorithms thus learned are practiced, mainly 
in the form of mental arithmetic and rough estimates applied to relevant 
everyday problsras* 

Intermediate and senior levels . Arithmetic primarily comptises 
natural numbers up to a million and decimal figures with up to three 
decimal places. Algbrlthfts , learned previously are revised, and the 
multiplication algorithm' is expanded to Include two factors running Into 
/several figures. ' The aim is for pupils to acquire confidence in dividing 
by at least a single-digit denominator. Mental arithmetic and rough 
.calculation are practiced on everyday problems with reference to the 
algorithms which have been learned. Generous scope Is given to practical 
applications of the four modes of calculation, with and. without aids, ftor 

• ■ ■ ■' ■ . \ •• ■■■ 



exa^le in connection with wages, coats, unit prices, and suchlike* 

Senior level . Revision and practical Implementatiou of the various 
modes of calculation, using calculation aids where appropriate* Mental 

arithmetic and rough calculation. 

\ / 

Re al Numb er s ^ ^ 

.Most people have occasion above all to use natural numbers and 
decimals* Negative numbers occur in practical life to a limited extent,, 
and In the junior grades they are only dealt with In response to. pupils' 
questions and with reference to other teaching, subjects. The same applies 
to squares, square roots ^ and numbers to the power of ten somewhat higher 
up in the elementary school grades* Numbers such as VT and'^3/7 cans for 
example, be rounded off to decimals with the ^id of a pocket calculator. 
It should also be noted that subtractions of negative numbers^ like 
multiplications of two negative numbers, hardly ever occur in practical 
situations* 

Percentages 

The concept of percentages occurs in a number of practical situations 
(e,g., economic deliberat^ns concerning such matters as prices, discounte. 
Interest, Installments and loans and. In the teaching of social and natural 
sciences, with refer.ence to population growth, statlatical data, and the 
concentration of cheipical .solutions) , The pupils should solve problems 
connected with these and similar situations* in doing so, they should 
acquyEf^ a .good standard of proflcienny in performing calculations based on 
percentages and should learn to employ such calculations as a basis for 
their decisions in everyday situations. 

This analytical aspect of problem solving must be given at leaafe the 
same amount of scope as the calculations, which can often be performed 
using calculating aids. 

Measurement and Units - ^ 

Unlfs fom an important part of the data employed In* most pr©ble\n 
solving situations in the hom^, at work, and during leisure* Often one 
needs to be able to choose the right unit for a calculation^ and to ha^m 
mastered the coOTnonest changes of units* In practical situations, the unit 
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is seldom given and must instead be worked out in connection with 
measurement/ Great attention must therefore be paid in teaching to 
measurement using different units and instrufflents and to the coordination 
of this work with the teaching of other subjects (above all home economics, 
handicraft, and science subjects). 

Junior level * Lengthy mass, and volime are measured using the units 
and instrumerits most coflmonly occurring In the home. Telling the time is 
practiced, together with specifications of time in hours and minutes* The 
use and denominations of the comonest notes ^and coins are dealt with in 
connection wfCh practical situations. 

Junior and intermediate levels . Units of time arfr expanded from 
seconds to years. Writing the date is alsp dealt with. Simple changes of 
units and mental arithmetic are .practiced in connection with problem 
sol\'lng with reference to cooking, the calculation of traveling timeSj^ 
prices t etc. 

Intermediate md senior levels . The comonest prefixes are dealt 
with J as are accuracy of measurement and measuring techniques. The 
solution of everyday problems, for example in connection with geometry, 
speed, local times, trade and currency, to 'consolidate the comonest units. 

Senior level s Calculation of error in connection with measurement and 
rounding off Into whole ni^bers. Units and ctianges of units in technical 
and scientific contexts. 

Geometry ' . , 

Geometry teaching must help pupils to organize their comprehension of 
their su^^^'^dlngs. Teaching should start with the home and the Insnediate 
enviro^ent and tia in with other subjects, especially geography, pictorial 
studies, and handicraft. Teaching must also give pupils the capacity to 
Interpret and apply geometric fomulas and Mdels. 

The capacity for thinking in geometrical modeli is closely connected 
with the pupllsV development. Most Junior and Intermediate level pupils 
have a very limiced ability to comprehend and make theoretical use of such 
concepts as area and volume. The same applies to formal, formula-oriented 
geometry teaching at the senior level. 



Geomatry teaching ought therefore to be concrete and practically 
oriented j especially at junior and interTOediate levels. Furthermore, the 
aritfeifietic used in geometrical calculations should be adapted in such a way 
that the basic geometrical ideas will not be obscured by calculation 
difficulties* 

Algabra and the Theory of Functions 

This element is^of minor importance in everyday lifa, but all pupils 
should have some acquaintance with the material. Careful individualization^ 
based on pupils' preferences and capacities, is called for, 

- - *' 

Descriptive Statistics^ and Thaory of Probability 

A great deal of the information we receive about the community around 

us is expressed In the form of tables » charts, and probabilities. 

Instruction is aliifed primarily at teaching the pupils to Interpret and 

evaluate this infortflation* It should be Integrated with Instruction in 

general subjects and based on real data from the local government, society, 

and the world at large. Work on this item Is particularly suitable for 

group exercises, and is recoimnanded for projects. 

Data Theory 

All pupils^ should be informed about the use of computers in society - 
and the rapid developments taking place' in this sector. It is pai;tlcularly 
important for pupils to realize that the computer Is a technical aid 
controlled by man. 
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In Thailand, no programs in minimal competencies have yet been set up, 
In fact, the idea has not even 'been contemplated. 
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MINIMM. MATHEMATICAL COOTETENCIES iis: THE UNITED STATES 
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The minimum compecency movement could be the major school reform of 
the twentieth century; it has been called that* More cautious observers 
deem it "a potential tool for fundamental Bchool reform," Critics call it 
the "great American educational fad of the 1970 's," But whatever -it turns 
out to be, the movement has already brought education into the headlines 
more than any topic since the passage of the Elementary and Secondary 
Education Act of 1965, ESEA focused attention on disadvantaged pupils. 

Similarly^ the competency movement is an attempt to give all students 
a chance to succeed in school and life. The students most affected are 
dla advantaged youth and those unmotivated to learn* Legislators and policy 
makers i in responding to public concern about education, have taken action 
or are studyiifg how to guarantee that students will emerge from schools 
equipped with minimum proficiency in basic skills. At this writing, 
thlrty^nlne states have established some form of minimal competericy 
testing. All fifty states have experienced legislative or state education 
department activity (study ^ planning^ discussing ^ drafting ^ implementation) 
in the area of setting standards for schools or students. Federal minimal 
competency legislation has been proposed, but administration officials have 
opposed it on th^ grounds that education is essentially a state and local 
function. Passage appears unlikely, Howeve^, Congress has included a 
provision in the renewed Elementary and Secondary Education Act that 
e" ibles the Department of Education to award grants to local or state 
school systems which desire to develop educational proficiency standards. 

Some of the actions emanating from minimal competency legislation 
require that students be able to read^ write, and compute (generally at the 
eighth grade level) before receiving a high school diploma. Others require 
that students become proficient in solving everyday problems that adults 
face. To Illustrate* instead of asking students to add and subtract 
colunms of f igureff^^orrectly , students would be asked to balance a 
checkbook — an everyday "survival" or -'life-' skill. 
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The rationale behind legislation on required compatencies seems to be 
this: requirins states or local school districts to set mininium standards 
of performance and to test standard proficiency in meeting those standards 
will result in more competent students. 

The push co minimal competency testing began in the early 1970's, when 
a' rash of studies appeared reporting that American students were performing 
considerably below previous levels. Employers began to complain that a 
great number of job applicants lacked reading, writing, and mathematical , 
skills for entry level positioiis. Citizens charged that schools were 
failing in their task and needed to be held accountable. In 1976, George 
Gallup found that 65% of the public supported the idea of required 
competenctes as prerequisites for high school graduation. Other polls have 
found the percentage to be as high as 80%. A poll of school board 
presidents, by the National School Boards Association, found that 76% 
believed that every student should be required to pass a minimum competency 
test as a prerequisite for graduation. Public criticism has been fueled by 
well-publicized law suits in which ill-prepared students have sought (so 
far unsuccessfully) redress from the schools. The Peter Doe case' (San 
Francisco, 1972) was the first malpractice case against a school district 
ever pursued' in this country. Doe charged that his fifth grade reading 
level at high school graduation was below the competency level necessary 
for holding a Job. . Although Doe lost his case, some educators view minimal 
competency testing as a fail-safe mechanism to prevent such suits in the 
future. Others see minimal competency testing as providing the necessary 
documentation to substantiate claims of educational malpractice. Some 
legal ejcperts believe that Doe would have won his case if minimal 
competency testing had been In operation during his school years. Public 
interest in minimal competency testing has been supplemented by research on 
competencies, behavioral objectives, and the measurement of educational 
outcomes (all of which have become conmion in public education) . This 
combination of forces has made minimal competency testing politically 
feasible. 

Oregon, the first state to become involved in the competency movement, 
offers an example of fundamental school reform, attempted through the use 
-of a competency-based system. The State Board of Education requires all 



schools to set goals for elementary and secondary education. Failure to do 
so could result in the loss of state aid* The intent is to ensure that 
schools will tnake available to students the opportunity to learn to 
function effectively in siK life roles. They are* individual, learner, 
producer, citizen, consumer, and family member. The Oregon Board requijes 
all districts to^assess how well students can read, write, and computep It 
also asks tham to devise policies in new graduation requirements (started 
in 1978) * Districts must identify the minimal competencies needed for a 
diploma. ' 

Other states, such as Florida and New York, have introduced new tests 
which help determine whether a student graduates with a diploma or with a 
certificate of attendance, Florida introduced the functional literacy test 
In October^ 1977, A passing score of 70% is required both in conmiunication 
and in mathematics. In the first administration of the test, one^third to 
one=-half of the students in several districts failed mathematics. 
Officials estimated that^ five to seven percent of the students would still 



Students in New York must make a minimum score of 65% on five new 
basic competency tests administered st^te-wlde in reading i mathematics. 



Otherwise, they cannot receive . diploma (started in 1980). 

Other states are taking different routes to guarantee minimal 
performance In basic skills, "There is almost universal acceptance of the 
need for the concept, but only minimal agreement on how best to attack the 
problem," says Chris Plpho, Associate Director of the Department of 
Research and Information for the Education Commission of the States, He 
maintains it would take dally bulletins fo keep up with the frenzied 
activity characterising the movement. 

At the local levels the Denver Public Schools developed and started to 
use minimal competency tests in 1960, to assure that students are 
proficient in reading, language, spellings and mathematics. Only about 
one and one-half percent of the students in the district have failed to 
receive a diploma because they cannot pass the tests. By comparison, the 
failure rate for Denver students who have taken the tests only once or 




be unable to pass it after being given three chances. 



practical sciences and heal ri, 



'"ivies I citizenship, and 'writing skills. 
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twice is twenty to thirty-'five percent- Students have eight chances to 
pass. 

Other dietricts have establishad new policies which do not allow 
students to be promoted to a higher grade until necessary skills or 
competencies are mastered. Both California and Florida allow students to 
leave school early by taking a form of proficiency test. Students who pass 
receive the equivalent of a high school diploma and are permitted to 
by^pass other graduation requirements. The flurry of activity at the state 
and local level was the reason for legislatures to propose that national 
standards be set by minimal competencies. These proposals received little 
support from educators and federal officials ^ despite the Insistence of one 
legislator that "parents wmit schools to get back to the basics j and this 
is one way to do it," 

Administrators responding to minimal competency testing view the 
movement in various ways. Some call it "another swing of the pendulum." 
Others welcome the movement and consider it an impetus for examination, 
renewal, and reform. But to many administrators, the competency movement 
represents overreactlon to reports of declining test scores by legislators, 
parents, and the public. 

The demand that schools prove that students are competent before they 
graduate more often than not takes the form of a pencil and paper minimal 
competency test, t^ile, on the surface ^ requiring a test for graduation 
appears simple,, the potential is great that it can turn into an educational 
or legal quagmire. Students denied a diploma may sue, charging that the 
graduation test is culturally biased or that they had not been given 
sufficient preparation for this new requirement; or the test content could 
be so elementary that it creates political problems, as is the case in New 
Yorkj where the proposf i test was termed "laughable and deceptive." 
Competency tests can be hazardous if testing content does not reflect the 
curriculum of the school district* In this instance, students are 
penalized for something they could not control , and schools are Judged on 
areas they did not purport to teach. 

All of these cautions were discussed in a report from the National 
Academy of Education to HEW Secretary, Joseph Calif ano, Jr, Released at a 
National Conference on Achievement Testing and Basic Skills sponsored by 



HEW in the spring of 1978* the report warned that "any setting of state-- . 
wide minimuin competency standards for awarding the high school diploma—- 
however understandable the public clamdr which has produced the currant 
inovement and expectatlon™is basically unwarkable, -exceeds the present 
measurement arts of the teaching profession, and will create more social 
problems than it can aoncelvably solve." The report reconmended, Instead , 
that schools use diagnostic testing in the early grades and that more time 
be spent in the classroom on basic skills* 

That report and the conference's strong decision that the federal 
government not get into the area of a national testing programs even a 
voluntary onej probably will be looked on as the first brakes on the 
competency teetlng fervor. But although it may be slowed, competency 
testing is an accountability technique that will remain, in some form, a 
part of public education in the Iranediate future* 

The currently popular slogan "back to basics" has become a rallying 
cry of many who perceive a need for certain changes in education. The 
result is a trend that has gained considerable momentum and has initiated 
demands for programs and evaluations which emphasise narrowly defined 
skills. 

Mathematics educators find themselves under considerable pressure from 
membars of boards of education, legislators, and citizens' groups who are 
demanding instructional programs which will guarantee acquisition of 
computational skills* Leaders in mathematics education have eKperienced a 
need for clarifying what are the basic skills needed by students who hope 
to participate successfully in adult aociety. The narrow definition of 
basic skills which equates mathematical competencies ^wlth computational 
ability has evolved as a result of several forces: 

- Declining scores on standardized achievement tests and college 
entrance exams, 

- Reactions to the results of the National Assessment of Educational 
Progress, 

*- Rising costs of education and increasing demands for accountability. 

- Shifting emphasis in mathematics education from curriculum tontent 
to instructional methods and alternatives. 
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- Increased awaraness of the need to provide remedial and 
compensatory programs. 

- The wide-spread publicity given to each of the above by the 
media* 

This wida-spread publicity , in particular, ganarated a call for action 
from governmantal agencies * educational organizations s and community 
groups* In response to these calls* the National Institute of Education 
adopted the area of basic skills as a major priority* This resulted in a 
Conference on Basic Mathematical Skills and Learning, held in Euclid * Ohio, 
in October, 1975. , 

The National Council of Supervisors of Mathematics (NCSM) , during its 
1976 annual meeting in Atlanta, Georgia, met in a special session to 
discuss the Euclid Conference report.. More than one hundred members 
participating in that session expressed the need for a unified position on 
basic mathematical skllls"a position which would enable them to provide 
more effective leadership in their respective school systems ^ to give 
adequate rationale and direction in their task of implementing basic 
mathematics programs, and to appropriately expand the definition of basic 
skills. Hence j by an overwhelming majorl*^y, they mandated the NCSM to 
establish a task force to formulate a position on basic mathematical 
skills. In the sunmer of 1976, that task force was convened* The NCSM 
Position Paper on Basic Mathematical Skills was produced as a result of its 
efforts* 

There are many reasons why basic skills must include more than 
computation* The present technological society requires dally use of such 
skills as estimating j problem solving, interpreting dataj organizing data, 
measuring, predicting » and applying mathematics to feveryday situations* 
The changing needs of society * the explosion of the amount of quantitative 
data, and the availability of computers and calculators all demand a 
redefining of the priorities for basic mathematical skills* in recognition 
of the inadequacy of computation alone, NCSM went on record as providing 
both a general list of basic mathematical skills and a clarification of the 
aeed for such an sKpanded definition of basic skills* 

Any list of basic skills must include computation. However, the role 



of computational skills in matfiematics must be seen in the light of the 
contributions they make '^o one's ability to use mathamatics in everyday 
livinp. In isolation, computational skills con*;ribute little to one's 
ability to participate in mainstreain society. Combined effectivaly ^ith 
other skill areas , they provide the learnar with the basic mathematical 
ability naaded by adults. 

Basic Skill Areas 

The NCSM views basic mathematical skills as falling under ten vital 
areas. The ten skill areas are interrelated j and many overlap with each 
other and with other disciplines* All are basic to pupils' development of 
the ability to reason effectively in varied situations. 

This list is presented with the conviction that mathematics education 
must not emphasize computational skills to the neglect of other critical 
areas of mathematics* The ten components of basic mathematical skills are 
Hated beloWs but the order of their listing should not be Interpreted as 
Indicating either a priority of Importance or a sequence for teaching and 
learning. Furthermore * as society changes, our ideas about which skills 
are basic also change* For example, today our students should learn to 
measure in both customary and metric systems; but 5 in the future, the 
significance of the customary system will be mostly historical* .There will 
also be increasing emphasis on when and how to use hand^held calculators 
and other electronic devices In mathematics. 



Pr ob 1 em s o 1 ving * Learning to solve problems is the principal reason 
for studying mathematics. Problem solving is the process of applying 
previously acquired knowledge to new and unfamiliar situations. Solving 
word problems in texts is one form of problem solving, but students should 
also be faced with non=textbook problems* Problem-solvlng strategies 
involve posing questions, analysing situations, translating results, 
, illustrating results drawing diagrams, and using trial and error. In 
solving problems, students need to be able to apply the rules of logic 
necessary to arrive at valid conclusions* They must be able to determine 
which fiycts are relevant* They should be unf earful of arriving at 
tentative conclusions, and they must be willing to subject these 
conclusions to scrutiny. 
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Applying math ematlcg to averyday situations . The use of mathematics 
is interrelatsa with all computational activities. Students should be 
encouraged Co take everyday situations, translate them into mathematical 
expressions, solve the mathematics, and interpret the results In light of 
the initial situation. 

Alertness to the reasonableness of results . Due to arithraetlc errors 
or other mistakes, results of mathematical work are sometimes wrong. 
Students should learn to inspect all results and to check for. reasonahlaness 
in terms of the original problem. With the increase in the use of 
calculating devices in society ^ this skill is essential* 

Estimation and approximation . Students should be able to carry out 
rapid approximate calculations by first rounding off numbers. They should 
acquire some simple techniques for estimating quantity ^ length, distance , 
weight, etc. It is also necessary to decide when a particular result is 
precise enough for the purpose at hand. 

Appropriate computational skills * Students should gain facility with 
addition, subtraction, multiplication ^ and division with whole numbers and 
decimals* Today, it must be recognized that long* complicated computations 
will usually be done with a calculator. Knowledge of single^dlgit number 
facts is essential, and mental arithmetic is a valuable skill* Moreover, 
there are everyday situations which demand recognition of ^ and simple 
computation with, coimnon fractions. 

Because consumers continually deal with many situations that involvt* 
percentage, the ability to recognize and use percents should be developed 
and maintained. 

Geometry , Students should learn the geometric concepts they will need 
to function effectively in the 3-dimensional world* They should have 
knowledge of concepts such as point, line, plane j parallel ^ and 
perpendicular* They should know basic properties of simple geometric 
figursBj particularly those properties which relate to measurement and 
problem-solving skills* They must also be able to recognize similaritiaS' 
and differences among objects* 

Measurement, As a minimum skill » students should be able to measure 
distance, Weight, time, capacity, and temperature* Measurement of angles 

i - 
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Slid calculations of simple areas and volumes are also essential, Studerits 
should be sble to perfora measurament both metric and customary systems, 
using the appropriate tools. , 

Tables » charts > and graphs * Studfents should know how to read and draw 
conciuaions from simple tab^Sj mapSs cHartSj and graphs. They should be 
able to condenae numerical information into more manageable or meaningful 
terms by setting up simple tables, charts, and graphs, 

Uslnp mathematics to predict . Students should learn how elementary 
notions of probability are usea to determine the likelihood of future 
events* They should learn to Identify situations where immediate ,palt 
eKperlenca does not affect the likelihood of future events. They should 
become familiar with how mathematics is used to help' make predictions such 
as election forecasts, \ 

Computer literacy t It is important for all citlEens to understand 
what computers can and cannot do* Students should be aware of the many 
uaas .p£ computers In society, such 'as their use in teaching/learning, 
financial transactions, and inf^iioation storage and retrieval. The 
"mystique" surrounding^ computers is disturbing and can put persons with no 
understanding of computers at a disadvantage. The increasing use of 
computers by government, industry, and bailriess demands an awarfneas of 
computer uses and limitations . 

Even though some school boards and state : sgislatures are starting to 
mandate mastery of minimum essential skills in^^ reading and mathematics as a 
requirement for high school graduation, certaiii caveats are in order* In 
the process, they should consider the potential pitfalls of doing, this 
without an appropriate definition of "basic sklLla." If the mathematics 
requirements are set inordinately high, then a significant number of 
students may not be able to graduate. On the other hand, if the 
mrthematlcs requirements are set too low,- and mathetfiatlcal .skills are too 
narrowly defined, the result could be a sterile mathematics program 
concentrating exclusively on learning of low level mathematical skills. 
The NCSM Position Paper neither reconmiends nor condemis minimal 
competencies' for high scbool gradiiation* However, the tan components of 
basic skills in the Position Paper can serve as guidelines for state and 



local school systams that are considering the establishment of minimum, 
essential graduation requirements. 

Developine Basic Skill s 

One individual difference among students is still the way of learntng. 
In offering opportunities to learn the basic skills, the objectives must be 
provided to meet these varying learning styles. The present "back to 
basics" movement, on "the other hand, may lead to an emphasis on drill and 
practice as a way to leatn. 

Certainly drill and practice is a viable option, but it is only one of 
many possible ways to bring about leartiing and to create interest and 
motivatibn in students, teaming centers, contracts, tutorial sessions. 
Individual and small group projects, iames, simulations, and community 
based activities are''some of the other options that can provide 
opportunities to learn basic skills. Furthermore, to help students fully 
understand basic mayiematical concepts, teachers should utilize the full 
range of activities and materials available, Including objects the students 
can actually handle. . ■ ' 

The learning rf basic mathematical skills is a continuing process 
which extends through all of the years a student is in school. In 
particular, a tendency to emphasize, computation whiie neglefitlng the other 
nine skill areas at the elementary level toust be avoided. 

Conclusion 

Competency acflvity in the states and local school districts has been 
described as a constantly changing landscape. ^ Under such conditions , It is 
Impossible to know for certain what its long-term-ef f ects on education will 
be. Since competency-based programs have emerged for diverse reasons and 
with differing approaches, it Is likely that the movement will have some 
^jositive effects and some negative effects. Because it has been such a 
short time since minimal competency testing first emerged, and with 
implementation details scheduled all the way up to 1985, it may be years 
befoce any reasonable assessment of impact can made. This fact, coupled 
with uneven implementation and/or financing, tourt cases, and other 
.confounding variables, may well prohibit any final conclusions- about 
minimal compatancy testing* 
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Any assassmtnt of the impact of such tasting programs must be tempered 
with the knowledge that new fads and terms tend to rise quickly in 
education J only to be short-lived. It must be noted ^ however , that even if 
minimal competency taeting turns out to' Ve a fads the political forces ^that 
gave rise to that fad may require attention for quite some time* Moreover, 
because minimal competency testing has attained the status of law in 
several states, this movemant may have more Impact on education than most 
fads* 

In the final analysis. It is quite likely that the implementation of 
minimal competency programs in mathematics will have both positive and 
negative efftcts. Thus far, neither the worst fears of critics nor the 
highest hopes of advocates have been realized* 



1 



Part III 



Synthesis of National Reports 
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irtiile the minimal eompeteney "mavement" has had far-Tsachlng effeets 
in many countries arotrnd the world, minimal epmpetency "progruLs'' are few 
as,d far batwssn« If a minimal eompeteney program Is characterised by 

- the identification of skills to ha achieved by all students in a 
particular class, with 

- the satisfactory ("Animal") level of mastery clearly identified 
for each skill , and 

- testing to tell if a student has achieved the "minimal'' level, 
'then four countries report large-scale minimal competency progrws. 

^n^™i Competency Programs Reported 

Some small, eKperimental, competency-basad programs for mathamatlcal 
education have been reported (n.g. » In Individual districts In Chile and in 
New Zealand) « However , only 4 of the 25 countries report any large-scale 
minimi competency progrms, either already implemented or planned for the 
near future. ^ , 

Belgium . Especially In the French-speaking part^ as described by 
Q. Henry ^ "Lists of educational objectives (for grades 1-6) have been 
elaborated by educational researchers and disseminated by the Ministry of 
Education. . p . Efforts have been made too for surveying student and school 
achievement by using these lists." However^ this approach la new, is 
not- really Institutionalised, and raayj In practice^ turn out to be very 
different from what Is generally thought of as a "minimal competency 
program," • ^ 

Israel . In 1962, according to A. Lewyi cha Ministry of Education 
initiated a minimal con^etency progran for low achievers (prinarlly 
children of immigrants ) , called the "Parenthesrls Progr^i*" However, the 
progrm never received formal approval , and It was effectively dropped 
because of the poor response by both ^teachers and educational 

psychologists, * ^ 

f 

Kenya . Vital mathematical skills (particularly for rural, non--math^ 
oriented students) have been Identified, and, according to S« Eshiwanl^ 
"Materials for the plwned mathematics curriculim will be introduced in 
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Kenya Primary Schools In 1981. Evaluation has been planned... to measure 
student achlev«ment and to recommend any remedial measures that will be 
necessary." Since "it Is not yet in full operation, it Is, of course, 
difficult to determine if this currleulua will actually be a minimal 
competency program. 

United States . Unlike Belgliai and Kenya (where their curriculum 
changes for the 1980 's may or may not turn out to be minimal competency 
programs), in some states of the United States, curriculum changes of the 
1970 's were definitely minimal competency programs. In fact, according 
to A. Tobln, "Thirty-nine states have established some form of minimal 
competency testing." On |he other hand, those states which have gone so 
far as to make passing test scores a requirement for receiving a diploma 
have been facing legal challenges (e.g., Debra P. v. Turlington, Florida, 
1979). These have been initiated mostly by disgruntled parents, who 
thought that a minimal competency program would result in their children 
achieving minimal standards, not In their being prevented from graduating 
by the li^osltion of those standards. . The rising enthusiasm oyer minimal 
competency testing in the United States Is clearly leveling off. 

Problems Associated with Minimal Compe tency Programs 

Xn countries other 'than the four mentioned above, curricular changes 
have had emphases other than testing for the achievement of "minimal" 
standards... In some 'cases, the national curriculum planners Just haven't 
given much thought to minimal competencies in matthematlcs; this is the 
situation described by C. Sutabutr In Thailand. In other' countries, the „ 
curriculum developers- have been deliberately avoiding minimal competency 
programs for a variety of reasons; that is the situation described by 
T. Fldje. in Norway. 

Listed belpw are some of Che more comaonly expressed difficulties 
assocUated with minimal competency endeavors. Some are concerns expressed 
in those countries which have, thus far. avoided minimal competency > 
programs; others are problems actually experienced In countries which have 
implemented such programs. 

1. Minimal competency programs do not necessarily result In increased 
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learning* A* Le^ points out that one of the crttlelsms of the 
"Parenthesla Program" in Israel was that "the reduction of the scope of 
the skills and concept ^unlts to be mastered is not likely to improve the 
achievement level of the 'deprived children*-'' 

2. Minimal competency progrws do take time and effort to develop and 

implement^-- time md effort which could otherwise be devoted to improving 

the quality of instruction* Thm concern of teachers in Ireland » for 

example^ "has been mainly with courses for the weaker students, rather 

than with minimal competence as such." In Sweden , as outlined by L. Skooghp 

"^e efforts* * *have not been directed towards constructing 
testing programs or identifying m^.nlmal levels of mathematical 
competencies. The direction has Instead been a movement towards 
limiting the teaching matter and towards attempting to make the 
teaching for low perfofmers more concrete, and eKperlmental. " 

3, Minimal competencies are difficult to identify* Certainly the 
necessary mathematical competencies vary significantly from country to 
country* However s even within each coimtry, "minimal" competencies may 
varyi depending on seXi geographical location , and Job eKpectatlons. The 
significance of such differences was emphasised in a recent survey of 
employers in Scotland by the Sheffield Raglon Centre for Science and 
Technology (1978), '*One of the main problems^" to use the words of 

G. Pollock y "is how we (society) arrive at a consensus as to the required 
mathematical tasks*" 

4. "Definitions of minimal standards tend to result in inflexibility 

and rigidity of the teaching system*" ^ose words of W* DHrfler (Austria) 

are particularly critical in this age of rapid technological development. 

FleKlbility and adaptation are essential* As A. Tobin writes ^ 

"As society change^, our ideas about which skills are basic 
also change » For exraple, today our students should learn to 
measure in both customary and metric systems | but^ in the future , 
the significance of the customary system will be mostly hlitorlcal, 
^ere will also be Increasing emphasis on when and how to use 
hand^held calculators and other electronic devices in mathematics * " 

5, Theoretically "minimal" standards tend to collapse under the 
strain of Implemantatlon* In other words, to reduce the niuaber of 
"failures" to a politically acceptable nimber, the standards may be 
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lowered to the point: of uaelesanese« Such was the case in New York 
(U.S*A,), "where the pioposed teet wffa termed 'laughable and deceptive**" 

6, In dearly every country where some forn; of minimal competency 

movemOTt- li growing, there Is a serious concern that the Increasing 

emphasis on "minimal" competencies may result in those minimims becQmlng 

educational goals~the maKlmum eKpectatlons of parents, students, and even 

teachers. J. Ellis talks about this concern as it exists in Australia i 

"Schools In Australia are in the main administered by State 
Education Departments*,., ThuSj any minimal competency assessment 
would currently be the province of each State Education Department. 
The absence of such assessment may reflect the disquiet of 
mathematics educators over any such setting of 'minimum' standards 
and the possible abuse in both comittunity reaction and lowering of 
mathematical goals," 

7* Focusing on easily behaviorallaed items may result In the omission 

of "necessary" mathematical learning. In Norway, for exmple* 

"There is a strong professional fear of defining the 
curriculum too strictly* It may define essentials of the subject 
in too narrow terms * and thus exclude broader aims (such as 
mathematical awareness, problem solving, and the use of 
mathematics In unstructured settings)." 

Essential Features of Effective Minimal Competency Programs 

If a country* a district, a school, or an individual teacher wishes to 
implement a "minimal competency program," then they must not limit their 
preparation tot 

a long list .of "minimal competencies, 

carefully written as behavioral objectives, 
and accompanied by an extensive array of 
' criterion^ref erenced evaluation Instruments. 

Wille the above list may Identify the essential characteristics of a 
minimal competency program, they are not the essential features of a 
minimal competency program that works, 

' From the 25 national reports submitted for this review, it appears 
that, to whatever extant a minimal competency program can be a successful 
educational tool, it can only be successful ifi 

1, It includes Instructional materials , thus providing a basis for 
teaching, ntot just evaluating. In one of the minimal competency programs 
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in ablla» Otefza smd P. Zanocco report the generation of "a complete 
modular system for the basic education of adulte." 

2. It Includes remediation . Identifying the "incompetencies" of 

students does not make those students mor^ competent * G« Pollock reports 

on the recottmendations of the Hunn Cotmnittee (1977) in Scotland i 

"The CoOTiittee felt strongly that such tests would serve little 
educational purpose at age 16, since falling the test would simply 
record inadequacy at a point in the student's career when the 
school could do nothing to reimedy his/her deficiencies. Hence the 
report suggested that my test of ^haslc skills should be designed 
for umm at aroimd age 14 * the aim being to identify failure to 
reach adequate standards at that point in tlme# Such identification 
could lead to a remedial program being put into action with a 
view to Improving national standards in basic skills." 

Unfortunately j B* Andelf inger (FRG) adds on this point that increases in 

remediation programs are somettoes "avoided because of the high costs , the 

expenditure of time and energy ^ and the prejudices of many teachers." 

3. It allows for Individual differences (thus perhaps contradicting 
the generally accepted interpretation of minimal competency programs) • 

A. Lewy reports from Israelp . 

"Itoowledge accumulated In this country about the distribution 
of cognitive entry behaviors of learners In various socio-economic 
groups makes It possible to set different standards for the 
distribution of achievtoent scores, in keeping with the specific ' 
socio-economic composition of a particular class. While the 
mastery of the requirad basic concepts may be considered a 
positive achievement for certain classes , it would not be viewed 
as such for other classes. 

In Scotland > the Hwn Report (1977) recoamended "three different but 

overlapping syllabi," with "three correaponding national examinations in 

mathematics." 

4. It avoids curricular rigidity > F. Oteiza and P, Zanocco (Chile) 
suggest that the "processes" for identifying necessary skills (rather than 
ccnQpetencles themselves) be made a permanent part of the educational system 
and that they "play a part in any program implementation." 

5. It avoids the formality of bghavloral objectives . J. Paasonen 
reports from Finland, 

"There has been some discussion as to whether the basic alms 
should be stated In behavioral terms of the form VThe student 
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should be able to.,..* Lists of skills of this type tend to be 
quite forbidding to the average teacher-reader, however, bo the 
method of preaenting the basic aims by means of the material 
associated with them was chosen." 

Emerging Curricula and the Minimal Competency ^'Movemen t 

During the last decade, even in countries which have avoided full- 
fledged minimal competency programs, there has nevertheless been an 
apparent movement away from the very abstract "math for math's sake," and 
a. movement toward mlntoal or "neceasary" skills. In other words, there has 
emerged an Increasing emphasis on mathematical topics which are 
demmstrably useful to the students, mese topics have been grouped into... 
three categories! 

- Basic skills . The "back to ^slcs" trend has been felt in several 
countries; including Fii^and. Recent cur ric alum modification there, 
as described by J. Paasonen, was based on the principles that, 
"Certain alms that give a basis for further education are set up for 
the whole age group," and that "the basic material leads to the 
attalment of these alms and Is taught to the entire age group." At 
a slightly different level, the same trend is described by Y. Ozawa 
in the trimlng down of the japanebe high school math program to the 
skills "necessary" for university study/ 

^ Survival or life skills # The National Cotmlttae on Education in 
Kenya, for example, recently made recommendations for curricula 
change in the 1980 -s. Their recomendations were based on the 
reeognition that the future success of mathematics education depends 
not on the nifflber of units of mathematical knowledge a clilld has or 
is able to recite on request, but on how the mathematics he has 
learned has prepared him to live effectively. 

^ Job-preparation skills . In yngland, as pointed out by D. Dawson, 
the Shell Centre for Mathematical Education has been doing eKtenslye 
research on the mathematical needs of school leavers) entering 
emplo^enr* The Education for the Industrial Society Project has 
been performing similar investigations In Scotland. These efforts 
are typical of investigations being made in many countries, 
including the United States, 



There is a trMasndeus overlap asaottg the Gategorles lie ted above, since 

thm main e^haais is the eMa----giving the itudent what he/she needs. In 

several countrlaa, quite explicit attention has been glvan to the * 

importanae of all three eategories of necessary skills. In Bangladesh , for 

example « as so elearly described by S. Sharfuddini 

"In preparing rmt mathematics curriculum, we attached . 
importantf^ to those -basic skills* needsd to go on to. the next 
educational levels*... We feel that fflathCTiitlcs is required for 
two purposes^^f Irat ^ for use in the every day life of the average 
citi^aa survival skills')^ and secondly, as a tool for the 
sclentia.t, engineer, ot technician 0 job preparation skills')," 

In Germany, a single term — "mathematlsche AllgOTelnblldung"^-^ls used to 

Include all three. 

Impact of the Minimal . Competency Hovament 

T This amerging emphasis on "minimal" or /'necessary" mathematical skills 
"has had ^ an impact ^n curricular changa on sIk continants. Soma of the more 
significant aspaets of that impact ifollowi * 

1. It is fostering an awareness among instructors of the necassity 

for review of mbrt basic skills or competencies, the situation in Naw 

Zealand is dasciflbad by R. Gardani 

>!.^ile tha minimal competencies movement has (at least so 
' far) passed us by, tha dabata (such as:^^it was in Naw Zaaland) 
appears to have sensltiged teachers to the need to place more 
^phasls on basic skills than they had bean doing over tha last 
few years, I think that provided the sensitizing procaM is 
translated, into action in tUa classroom, we can well do without 
the added stimulus of a formal testing program." 

Similar minlaal compatancy thinking (or Interest In nacassary ikllls) is 

showing up among individual mathamatlcs InstructQrs in other countries 

(e.g., Australia^ Braa 11, Kenya, and tha United States, just to mantlon 

a f aw) . 

2, Thira la a trend toward reducing the taaching matter for lass able 

studants. In Ireland, for eKample, E. -bldhatt raports that attempts are 

being made "to formulata altarnativa, less abstract courses," In some 

other aountries,,.of coufsa, - the effocta ara less Mibitious and are 

illustrated by tha ex^^le of Balglumi ^ . , 

"In mathematics, the school programs Intend to provide the 
best praparation for the. • .math-orlantad students,.,, ^or all other 
studants, tha school- programs are developed by deleting contents 
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from the math-oriented programs. There Is, therefore,' no real' 
adjustTOnt of the programs to the needs of these students," 

3. rThere is aji Increasing feeling of teachers and society for the 
gap batween eKpectatloni and reality." B. Andelf inger *a words apply not 
only to the Federal Republic of Germany * but also to Finland (where 
foUow-up testing to a basic skills program Indlcatsd that only 60% of the 
students had mastered the material to a "satisfactory" extent) * to 
Bangladesh (where the passing mark on public mathematics examinations has 
been set at 40%), and, in the United States , to Florida (where one-third 
to one-half of the students in several districts failed the "minimiMa 
competency" test in mathematics) , 

4. Minimal competency investigations are supporting an expanded 

concept of necessary skills. Quite unexpectedly, it seems, inquiries 

concerning necessary mathematical skills are not only identifying those 

skills which are being taught but don * t have to be ; they are also tevaaling 

those topics which are not being emphasised but should be , J. Fonacier and 

Lt Pascua report their surprise (and the surprise of the project team) over 

the wide range of skills considered essential by a' survey in the Phlllppliies 

"The project was undertaken quite recently (mid 1979), so 
the'results are not yet definitive* While the study did come up 
with a list of crapetencles that were judged as basic, there 
were TOO MANY skills that were considered minimal or basic," 

A similar study, reported by B* Andelflnger In Germany, produced a 

catalogue of competencies that "was called too big," In the United States, 

the National Cogjicll of Supervisors of Itothematics published a position 

paper on basic mathCTatical skills, in which they identified ten vital 

areas: 

^ Problem solving 

^ Applying mathMatics to everyday situations 

Alertness to the reasonableness of results / 

Estimation and approKlmation^,.. i 
^ Appropriate computational skills 

Geoi^^try ^ ■ 
^ Measurement . ^ 
^ - Tables, charts, and graphs 

Using mathematics to predict 
^ Computer literacy 1 '■ 



Finallyi from Brazil, M. Dantas reports thi efforts of Individual teachers 
to dateraine what geometrical ekills are essential, and to perhaps bring 
the study of geometry back into the junior high school curriculum in, 
Brazil. ^ 

Suittftary of Trendg Observed 

Naedleas to sayi the minimal competency movement does not exist in 
Isolation^ It functions in conjunction with other trends, many of which 
iflay be of Interest to curriculum planiiers* 

1, Necessity of mathematics * ttothem^itics education (and education in 
general) is recognized as becoming increasingly necessary for the average 
qltizen. This is, of course, a result of Industrialisation and (to use the 
words of H. Schurlng) a vast array of "techtfological, social, and 
scientific advances," including "the influence of computars 'and 
calculators." 

2, More are being educated . ^ In Finland, as J. Paasonen reports, 

"It is felt that a central aim of teaching mathematics in 
school is to assure a sufficient level of mathematical literacy 
for all students, without early dlscrlmi-^ation between those who 
have barely mastered minimal competencies necessary for survival 
and those eligible for secondary education*" 

In Kenya, in the early 19^70 's, a tremendous effort was made "to expand the 

primary jschool system so that as many children as. possible could obtain 

basic education." As G» Eshlwani reports, 

f "Primary Education was made free, and, as a result, the 
entollment rates rose rapidly to 85 per cent by 1980." 

It 'is perhaps worth mentioning that the responsibility to provide 

appj^dpriate education for as mMiy students as possible Includes those with 

^mantal or emotional problems. This is particularly apparent in the program 

in Luxembourg, as reported by Robert Dieschbourg* Finally, and mora 

generally, as H. Schuring reports from The Netherlands, 

"Within a period of about twenty years, we have witnessed 
a change from secondary education for a minority to secondary 
education for a large majority, if not all." 

3, Poor math Skills . There is world-wide distress over poor 
development of math skills.. A majority of the countries submitting reports 
for this review indicate more than mild displeasure with the level of 
achievement In matheMtlcs smong primary and secondary students. 
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4, "New m ath" ±B being rejected . While not being given all .of the 

blmSt the "new math" is nevertheless considered a major factor in a 

decrease in "useful learning." The displeasure over the effects of new 

math is expressed moat strongly in the reports from England^ Finland, 

Germany, Ireland, Kenya, New Zealand, Sweden, and the United States* From 

England, for example, D* Dawson reports that, 

"There are pressures to establish -baiic skills,* 'life skills,' 
. and 'job-preparation skills.* These pressures are rooted in a 
wi'despread belief that standards have dropped or that skills in 
mathematics have become less relevant to the needs of the outside 
world-— ^particularly as a consequence of the introduction of the 
'new math' in the 1960 's (although one should add that similar 
complaints ha\*e been heard for at least th^ last hundred years) ," 

^rom Germany, B, Andelflnger reports that, 

"Disappointment over the inefficiency of the 'new math' and 
low numerical, algebraic, and geometric cpmpetericies of many 
pupils in FRG put in mottion the discussion about educational goals 
and mathematical competencies. This discussion has not focused 
on 'minimal' mathematical competencies, but on 'useful,' 
'necessary,' 'worthy' competenclei • ' A mixture of basic skills, 
life skills, and Job preparation skllla imder.the heading of 
'mathematische Allgemeinblldung' is being established*" 

Ep Garden adds that, 

"In New Zealand, criticism of weaknesses in basic mathematical 
skills in school-leavers is not new| but, in recent years, the 
introduction of new mathematics programs has provided a convenient 
peg fbr critics to hang their claims on* Those critics concerned 
/^bout computational skills have had some Justification for their 
criticism. The adoption of much wider goals^ for primary school 
mathematics, and for less able students in secondary schools, has 
Inevitably meant that less time has beetr available for the 
practice of elementary skills." 

5, Core curricula . !while there has not been an overwhelming 

enthusiasm over "minimal" competencies, there has been a great deal of 

interest in constructing a "Core Curriculum." From Canada (British 

Columbia), for exMple, A. Taylor reports, 

"To identify the skills and knowledge which are generally 
' accepted as fundamental or basic to all students, the Ministry 

of Education published a document in 1977 titled •Guide to the 

Core Curriculim, '" 
From the other slde'^of the Atlantic ocean, T. Fldje reports a similar 
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"The curricula in Norwegian schools today are genarally 
frames p in which the teachers and studsnts. . .to soma degree , are 
free to choose. The ^tendency today is to define a core 
curriculim and, besides » propose aome optimar items." 

6, TeKtbook influence ^ There is an increasing awareness of the 

difficulty in achieving fundmental change in the educational system. In 

facts it appears ^that there are some places where teKtbooks have a greater 

impact on course content and tssching methods than the -'prescribed 

curricultBn" does. "In Belgiump" for example, as reportfed by Mrs. 

Brusselmans and Dr. Henry » 

"The concept of 'curriculutti is a very recent concept* A 
large majority of school or* ministry adminietratora and of teachers 
(probably more than 90%) ignores this concept. The practice of 
these educators is therefore mainly guided by school programs or 
by existing textbooks*" 

Of course, some coiintries actively recogrfiie the importance of textbook 

content in relationship to curricular change. As S. Sharfuddin points out, 

* "In countries like ours, 'change in curriculiHS" and -change in 
textbooks t are synon^ous. Thm curriculum is framed by the National 
Curriculum Coranlttesi and textbooks are produced by the Bangladesh 
School Textbook Board. A single textbook is followed in all schools 
^ of Bangladesh." 

7, Primary /secondary transition . In an age of rapid curricular 

change, careful commu^iication between primary and secondary teachers is 

^creasii^gly being reeogniESd as a prerequisite for effective mathematical 

education." As Mrs. Brussetaans reports, 

"Many educational administrators are concerned with th^ gulf 
which exists between primary school and secondary school education* 
Tff^he Flemish part of Belglim, 'minimal competencies' for the 
' elementary school are reviewed in the first year of secondary 
education. This focus is explicitly mentioned in the currlculiaa. 
Because of the introduction in 1978 if the so-called 'new math' 
within the curr^cultm of priMry education, the problem of the ^ 
transition in this field will be reviewed in the near future," 

Similar concerns are expressed by J. Paa«onen (Finland) and J. Ellis 

(Australia) . . 

8, Nation-wide testing . Nation-wide testing, of some sort, exists in 

almost half of the countries contributing to this^revlewi however j their 

methods and purposes vary eremendously * > 

i 

9, International sharing of information . Tnternational studies can 
have a si|nificanc impact on educational trends* The significance of the 



internatiorial sharing of informatlQn was particularly Identified in the 

reports from Belgliua, Bangladasht Brazil, Germany , Hong Kong, and New 

Zealand. To cite jast one example, S, Sharfuddin reports, 

■*ln all developing countries like Bangladesh ^ the impetus 
for reform in the contents of mathematical education comes from 
intemational movements which disseminate new points of view 
through conferences and publications." 

Implications for Future Activity 

In most of the countries cbntributing reports to this review^ great 
concern over the quality of mathematics education is being ahoiim* More so 
than ever before (perhaps because of the growing importanc& of mathematics 
in our increasingly, technological society) , parents^ political leaders, 
and mathematical educators throughout the world are actively searching for 
a way to significantly Imprcve their local educational programs — to 
significantly Increase the leVel of useful mathematical learning, 

, ' More time devoted to mathematics Instruction * The solution is almost 
^ too obvious to mention. However ^ since millions of people ^Bn six \ 
continents have been avoiding the obvious solution for the last severaV 
years, it may indeed be worth mentloninf,. MORE TIME HEELS TO BE SPENT ON 
t^THSlATICS £N BOTH PRIMARY MD SECONDARY SCHOOLS, since there is mora 
essential mathematics to be learned than, there was 100 years (or even 20^ 
years) ago. More time in the mathematics classroom and more effort on the 
part of the student are required , if today's students are to learn the 
mathematical skills ^'necessary" for both survival and employment In 
tomorrow's technological society. 

It is interesting to note that the two countries reporting the least 

^dissatisfaction with the level of mathematics achievement are also the two 

. countries which have already followed ^ to somp extent at least* the above 

suggestion, M. Brimer reports that* although '^achieved in part at the 

eKpense of other subjects in the curric^liaa*" in Hong Kong, 

^ "There is little evidence that * they e has been any fall in 
national standards of achievement that would have prompted a 
concern for minimal standards, l^ere have been regular surveys 
over the past twelve years which bear this out, despite high 
Iramlgratibn and 100% enrollment at the ievei. 

Also* Wp Dtirfler reports f^om^^ustrla that, although parents complain that 
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students are ©ve^orked at school, the result # are Blgnlficant .* 

"...There are n© asientiai critics of the mthematical 
education. Empirical studies carried out at the Univarsity of, 
Klagenfurt (1981) show^ for example* that more than 90% of the , 
students graduating from the GjTOiaalum and from upper secondary 
voaational sahpols judge their mathematical ^education to be 
good or at Isait to be sufficient for their needs* A hint in ,p % 
the sme dlractlon is that only a minority of these students 
have to undergo further education in mathematice at their 
working place." 

With mathaMtlcs education no longar lijaited to the elites to tha 
collaga-bound, or to tha math-oriantad studtot, it could reasonably be 
eKpacted that average or below-^averagtf^tudents would need mora tima and 
effort to master the same amount of contant (much less mora content) • 
This is tha feeling axprassed by industrial flms in Wales , as reportad 
by G. Pollocks 

' "The effiployars recognized that tha sector of the school- 
leaving population from which applicant's ware drawn had ch^^ed 
due to better opportunities for sixth form and further 
aducatlon. • . p They balieved that given more and perhaps better 
teachings higher lavels of attairaaent could be achiaved." 

It is, of course* particularly Important to laarn from the Japanase 

experiences that if tha goal is to increase the lavel ol math learning for 

all students s then aimply raising the standards (Incraastng contant and 

making students work harder )* without ^increasing the^ times oan create a 

worsa problem. As Y. Oiawa explains s 

^ "In Japan* one of ^the social problems for the last several - 
years ^has been that tha curricula at primary, secondary ^ and high 
school levels might be a burden to many pupils. Many students 
have been forced to drop out of school." 

' What flse can be done? In additiou^ to spending more t Jiae oh 
mathematics education, steps can be taken to make better use of that time. 
Some of these suggestions, by the way, can be implemented 'immediately 
(within hours of reading this document) by individual mathematics 
ins true tors, 

1, Let the "new math" die a HAPID Heathi In an era when there are 
many more skills that' need to be developed in the mathematics classroom, 
adding many extra dnea simply makes a bad situation worse. 



2. Within a framework of rapid currlcular change, better communication 
between primary and secondary teachers must take place* One method of 
encouraging such conmiunicatlon and coordination is reported from Queensland, 
Australia I 

"A series of workshops has been prepared. to guide secondary 
schools and their feeder primary schools in identifying basic/ __ 
comon areas of mathematics regarded as important in both sectors." 

3. The authors of the Chilean report suggest that educational 
"programs should be coordinated with programs for social and community 
development * " 

4. Large-^scale testing progrms should be approached cautiously, 
whether or not they are part of a minimal competency progrmDi The 1977 
Task Force report from Toronto, Ontario, suggests that anonymous sampling 
strategies be considered. It suggests further * as reported by Russell, 
that every-^pupll surveys, "which could lead to comparisons ^ong teachers 
and schools," be avoided. Concern over potential side effects of large- 
scale testing eKists in several countries. From England, for example, 

Dt Dawson reports, 

^ "Public examinations, while having certain beneficial effects 
to setting standards, carry attendant risks (notably reinforcing 
tendencies towards a narrowly didactical approach with emphasis 
on the repetitive practice of isolated skills divorced from 
application and Illustration)," 

5. However much attention is paid to testing or setting minimal 
standards, substantially more effort should be devoted to Improving the 
actual teaching/learning process. Others might follow the eKample being 
set In Australia r 

"The Australian Association of Mathematics Teachers has 
recently been granted federal fmids to complete the Australian 
Mathematics Education Project, which is aimed at improving the 
teaching of ma thamat Ics, . .rather than setting standards for 
all, minimal or ptherwiee." 

6. Curriculum developers and Individual teachers must gear 
instructional content and material to student abilities. As S, Sharfuddln 
points out, 

"In Bangladesh... we feel that to be appropriate, a currlcultm 
must be within thm comprehension of pupils. Efforts to teach too 
much can end In practically nothing being learned." 
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The recent change in the Japanese hign school curriculum is an example of 
how this suggeition can be implemented. 

7. Whenever possible (and this will depend greatly on the country 

and the school's financial situation), utilize electronic calculators, not 

only to develop familiarity with the instruments, but also to cut down 

calculation time in upper level courses* L, Skoogh provides us with an 

appropriate example from the Swedish mathematics syllabus: 

"Geometry teaching ought therefore to be concrete and 
practically oriented, especially at junior and intermediate 
levels. Furthermore, the arithmetic used in geometrical 
calculations should be adapted in such a way that the basic 
geometrical ideas will not be obscured by calculation 
difficulties/' 

By using a calculator in a geometry course, the work would progress more 
quickly, and the student would more clearly see the "flow*' of logic 
involved in solving the various problems* 

8* For curriculum developers, for textbook writers, and for 
.individual teachers in the classroom, a careful balance must be maintained 
between reviewing (or learning) "basic" computational skills and fostering 
other more general abilities, such as those identified by J, Paasoneni 
"concept formation, deduction, understanding of types of ordering, 
estimation, problem solving, and creativity." As A, Tobin writes in the 
U. Si report, 

'*Any list of basic skills must include computation. 
However, the role of computational skills In mathematics must be 
seen in the light of the contributions they make to one's ability 
to use mathematics in everyday living. In isolation, 
compuMtional skills contribute little to one's ability to 
partir^ipate in mainstream society* Combined effectively with 
othe skill areas, they provide the learner with the basic 
matt amat leal ability needed by adults*" 

9i The international sharing of Information concernitig emerging 
curricula should be continued in the future. Long after the minimal 
competency movement has passed by, curriculum developers around the world 
will still be able to learn from the experiences of others. 
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Approximately 150 references are Included in the list which follows. 
An attempt was made to select the items which are most informative, moat 
recently published ^ and mast readily available, (Well^ two out of three 
isn't bad.) To faellitate further research into particular programs, there 
is a national notation following each itemi 

Australia - AUS Italy - IT 

Austria - 6ST Japan - JAP 

Belgium - BEL Kenya - KEN 

Brazil - BM Grand Duchy of Luxembourg - LUX 

Canada - CAN The Netherlands ^ NET 

. Chile - CH " New Zealand NZ 

England - ENG Nigeria - NIG 

Finland ^ FIN Norway - NOR 

France - FR Philippines - PHL 
Federal Republic of Germany - FRG South Africa - SA 

Hon.g Kong - HK Scotland - SCO 

Hungary - HTO Swaziland = SWA 

India - IND Sweden = SWE 

Republic of Ireland - IRE Switzerland - SWI 

Israel - ISR United States of America - USA 

In most cases j the national notations listed above indicate the country of 
publication. However, in a few special cases, to aid researchers, the 
notation is used to indicate the country of focus in the publication itself. 
In such special cases, the placew^of publication is clearly indicated in the 
annotation* 
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APPENDIX As PROG^IAS DE DESTMZAS MiNlM^S IN MATEt^TICA M CHILE 

Fld^l L. Otelza 
Pier^na Zanecco 

Cantto dm Invastlgacldn y desarrollo da la Iducaclon 
SantiagQ 

iQui sm ha heehD en euSnto a la detarainaclSn de dastre^as natsm&tlcai 
mlnlinai en Chila?, ^Cuilas son Ids programas qua utili^an asta anfoque?! 
^Qua ImpapCO hah cenldo en la enaafianza de la matematlca?» El prsaanta 
infonne rasume las conclualonas da una brave aKploiraclon del tamas indlca 
cufilaa fuaron aates progratoaa, caraccerlia la situaalon actual da astos 
programaB y propona algunas acelones que sarlan reeomendahleg a la Ixiz de 
la informaci&ii racabada* 

El alstama educatlvo ch llano comprende ocho alios da aducacifin 
DbligatOfla (basie education) y quatro da educaclSn media (secondary 
education). Puada ear calif lead© de cantrali^adQ, an el aentido qua posee 
planes y programaa naclonalaa y que la coordlnaci&n asti a cargo del 
MlnliTarlo da Iducacion* lata caractarlitica es importante al analizar el 
Impacto da una InndvaclSn en al alstama provienans an cuanto a Inielatlvas 
del organlsmo central da coordlnaclSn. En la actualldad el siatema 
aKparlmenta una profunda transformaclon admlnlatratlvo ticnlca que afecta, 
espaclf Icamanta J au caracte^ centrali^adOp La manclonada raforma tlanda 
a da jar en manoa del poder local (municipal) la coordlnacion de Ids 
subalatemaa de educaeion» La reforma implicai aai mlamo la 
descantrali^acl6n de las decisloneff currlcularaa y de evaluacifin da los 
aprendliiajea, Ea an sate alatama y en relacifin con este conteKto qua hay 
que leer las concluaiones acerca de programaa da compatanclas matemiticas 
mlnlmas ^qua a contlnuaci6n ae enuncian, 

Programaa da Deatrazaa Mlninias en CjijLl^ 

Como raaultado de una consulta reallgada a travia da Llderes 
educaclonales y de los centros en los qua sa Imparte educacion matamatica 
en Chile J ae pueda concluiri 

1, En loa ultimos anos ban exist ido un conjunto raducldo de 

experiencias tandlantes a deflnlr deatre^as matemfitlcaa mlnlmoa; 
la cOTSulta arrojo un total de cu^trg programaa de esta naturalaia 
(var Cuadro N®1) * 
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2. Estas expMien,cias tuvieron un aleance ll^ltade iQgrando un 
impacto mkm teqnico que masivo* Ail por ejemplo.^han influldo en 
loe progrmaa da formaci6n de profesores o en la tecnologla para 
la preducelSn de material de ensenanza* 

3. Las axperisnciaa detectadaa se pueden calificar de cuidadosas, en 
cuint© a las ticnicaR utlllEadaa saa en la deteminaclon de 
necesldadee^ sea en la producclon o en la valldacion de los medios 
InstrUGclonalei -a que-dlaron^^riienT"^ 

4. Las cuatro expariencias detectadaa no se limitaron a determinar 
itattdares mlnlmos, si no que dleron origen a programas de 
enseSanza apoyadpi con inaterlal de initrucciSn, en uno de las 
eursQS ie genero un siatema modular completo para la educacion 
basiea de adultos* 

5. La Iniciatlva fue* prineipalmentep de investlgadores; solo en un 
caso la iniciatlva tuvo au origen en el siatema de educacion 
foCTial propiamente tal* 

K 

6. Los dos esfuergos de mayor envergadura eatuyleron destinadoa a la 
educacion de adultoa en el afea d^ capacitaolon, 

7. Los programas destinadoa a niKos (2) utlliiaron f undamentalmente 
criterio de seleccion la nocion de deatregas baaicas (basic 
skilla) ; loa dos progrataaa para adultoa enf atlzaron los crlterioa 
relacionadoa eon Job-preparation skilla, 

B, Los niveles educacionales an que ae realizS el trabajo corresponde 
a la educaGion elemantfal (educacion general basica 1^ -8^.). 



V 



9. L9S programas Instrucclonales reaultantes, utlllzaron evaluaclon 
referlda a crlterlos y iu administraclon fue consecuenta con los 
^ princlplon del aprendlzaje para el domlnio. 

Algunas Ens«nanzas • 

El proceso de analisis de las referldas Bxparienclaa y la part,lclpacl6n 
personal de los autores en el desarrollo de alguna de ellas, han dejado 
fllBuna enseRanza que podrla ser de uttllldad slntetiiar en esta paglna. 

La determinaclSn de necesldades debe ser reconceptualizado. Su valor 
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ea indiscutlble psro la inacrumentaci&n y Iqb procedlmlentoa deben aer 
revliados* Ss Itnpone a) la utlli2ac±6n de proeedlmlentoa participativoi 
en loa que se haya junto la ^tjiunldad y la totalldad de los aapectos en 
los que una neeesldad puede Incidlr y b) loa procesoa de detennlnacl&n de 
nacaaidadea deban aer permanentes y aoompaSar, asl, al procer da^eaarrollo 
curricular y de implantacifin da unprdgrama. 

La exparleneia moatro el valor de la matematlca apllcada como 
Instrumanto da deaarrollo comunltarioj como tal debe ser ofredlda tal y 
como ae la naoeaita y es eata para qua sea m&s acceslble a pobladorea y 
eampeainoa. En eate sentido es poalbla racQncaptuall^ar el valor social 
del aprendiEaje bisico, con el fin de ponerlo al aervlcio del dasarrollo 
peraonal y comunitarlo* , * 

Los programaa anallzados mueatran el valor Inapreeiable de farma 
educatlva que aseguren^ a) aprandigaje autodlrigldo, b) evaluaci&n formatlva 
frecuente de los aprandi^ajaa^ c) uio de alternativae remedlalea o de 
provialon para el logro del domlnio de lo aprendldo yd) la eKistancla da 
material de ensenanza valido qua permlta que aaclatan las eondiciones antaa 
senaladas. = . 

For ultimo ea important a seffalar que loa programaa de matematlca 
anall^ados mueatran 1^^ Importancla da dlaponer da alatema da aprendi^aje 
que aaan componentea proplaa da aistamaa de deaarrollo economlco y social. 

Pollticaa Reeomendablei^ 

A la luz del anallaia anterior , ae augierer 
'1« Evaluar los resultados de eataa aplicaclones. 

2* Difundir los resultados de las presentes experiencias e Intercambiar 

resultados con otras naclonea , , 
3. Dar mayor cobertura a laa »ixperlenciaa existentea a) en termlnoa de 

difusion tecnlcaj b) en termlnoa de apllcaclon, 
4* Impulaar algunaa medldas tendientea a crear conclencla en torno a la 

necesidad de contrar con programas y/o eatudios minlmos* 

(Los resultados de la carta que dl6 orlgen a eate informei se reali^o 

en Chile durante el ano 80 un Semlnarlo al reapecto,) 
5# Adecuar eata polltica a la transf ormacl&n que experlmenta al slstema 

educaclonal chlleno. 
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6, Relaclonar-eaCos prograinae con programas da desarrollo sotflal o 



APPENDIX B I MPPORT SUR LES COMPiTENC|S MINIMALES EN MATHEMATIQUE EN LE " ' 
GRAND-DUCIIE DE LUXIMO^G 

Robert Dleschbourg ^ , 

.Inetltut International dm PSdagogle de la Mathimatique' 

Walferdange 

Enseignement Prisc'olalre " « ' ^ 

La duree de I'eneeignement priscolaire est de deux ans* Les enfants 
y sont^admis des l*Sge de 4 ans. A 5 ana cat enseignement eat obllgatoira, 
ll n'y^^i^*^^ de*' pTQgranme officiel* ^Les instltutrlces prlparent par dee 
actlvi tip au hiveau du pricalcul las ilivea au progranme du primalre, 

Enseig ne ment Prlmaire ; . 

La duree da 1' enseignement prlmaire eat de six any* Lea enfants y 
sont scolairis des 4*tge de ^ ans% Le programme est identique pour toutes 
las ecol'ea tant privees (en petit noiabre) que publics* Un plan d' etudes 
fix4 par arriti ministariel en regie les "derails* II eat privu que dans 
des claaaes a niveau plus faible 1' inatituteur a le droit d' adapter la 
prograTOne aux poaslbilites reelles des enfanta en esjayant dependant d!en , 
CQuvrir les partiea essentlelles, Compte^tenu d'une part queries enfants 
one a apprendre deux languea itrangeres Callemand et franjals) d autre^'part 
que dans lea classes 11 y a une forte proportiQn .d*enfants d'lTOnlgranta 
-(d^on 1' etude d'une 3^® languei maternelle 11 est vral) les Instituteura 
a'afforcent de leur mieux a tenir compte des exigences du prograime. Des. 
experiences dans des classes d' enfanta mentalement handicapea ont tnpntrfe 
que 1' utilisation de langagea non verbaux tela flAches multico lores au 
minicomputer de Papy pourraient alder lea enfants faibiea isurmonter leur 
handicap, . " ' * - 

Enseignement Postprlmaire 

L' enseignement postprimalre comprend 3 volets i I'enaeignement ^ 
secondaire proprement dit d'une duree de sept ana prepare aux etudes 
universltalraa; 1' enseignement aecondaire technique prepare les enfanta 
aux carrieres moyennea et inf erifiures' dans 1' administration ainsl qu^a 
la vie prof easlonnelle eventuellement artlsanales auivant les sections* 
(Get enseignement n*eat qu'en stade experimental; il est appelle i 
remplacer les colleges d 'enseignement moyen, lea ecoles profesaionnelles 
et artlsanales.) II est prevu qu'il aura une durle de sept ana. Enfin* 



I'enselgnement primalre complimentaire d'une duree da troia ans (fin de 
I'obllgatiQn srolaiTe) . ^ ' 

1, Enielgnement secondalr^ . Les llives doivent passer un exatnen 
d'admiasion identique 'pour tous les itablissements du pays. Aprls la 
7^^ d'orientatlQn les ilives ont a cholslr entre l*enseigtiement classique 
(Latin) et l*enseignement moderne* ' Dani chacun ,dea 2 ordres d 'enselgnement 
I'eliva peut se decider apres les 9^^ annie pour 1-une des six sect ions 
suivantes I section langueSi section math * section sciences , section 
economie, section arts, section muslque* Pour chacune des sections des 
progratmes detailles sbnt prescrits. Sauf fen section langues, 

1 ' enselgnement mathematique est sanctionnS par un eKamen oEficlelp 
identique par sectionj a la fin de I'annee termlnale. Dans certains^ 
etablissements a forte population, les cQmpositions finales de fin d' annie 
sont etablis d'un commun accord par les titulaires des dlfferentes classes, 

2, Enselgnement secondalre technique . Le^s elives doivent passer un 
examen d ' admission mais de niveau plus faible. En faltj un enfant ayant 
echoufi dins une branche pour 1' enselgnement secondalre est admis au 
technique si se note multipliie par 1,5 est sufflsante. Nous avons dit que 
1' enselgnement technique etait encore au stade experimental; les 
experiences en ao^t encore au cycle d^observatlon d'wne durfie de trois ans* 
Dans fchaqune classe et par branche les elives sont groupis par nlveaux* 

Le niveaux A correspond approximatlvement i celul du secondalre, le 
niveauK D a celui^de l*enseignement complementaire (voir plus loin). Par 
niveauK, les' progranmiei sont les mimes pour tous les enfants avec des 
ajustements possibles, -Des cours d*appui organis4s par 1 'itabllaaement 
permettent le paasage d'un niveau ft un autre* 

Dans le cycle d 'observation le cours de math prend 5 a 4 h par semalne 

sur un total de 30 h, i 

f 

3, L ' enselgnement complementaire . Get enseignement recuellle lea 
enfants n'ayant pas riussi leur examen d'admlaaion pour les deux autres 
ordres d'enaeignement po^t primaire ou n' ayant pas prisente d' examen 

d 'admission pour ralsons dlverses. II y a de nouvea^ un programme offlciel 
prescrit mala lea enaelgnements ont une large liberte dans le choix des , 
matleres qu'ila veulent enseigner, Bien souvent 11 s'agit de ripitltlons 
de matierea vues au primal rn* • 
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Eneeignement' Special ' / 

Dans le pays fonetionnent dlffirentes classes qui recuelllent les 
enfants mentalemant handiGapes ou caractiriels* De plus* nous disposons 
d'un centre de lagopedic. Thioriquement , le prograimne officiel du primalte 
eat prascrlt mais on tient eompte largement des posslbilites dei enfants, 
II a iti possible de montrer avec des classes experimentales que Ips moyens 

pidagogiquea mis en oeuvra permettent surtout en mathfimatique avec des 

■ / 

classes a effectif faibl^^ a amener lea enfants a un niveau honntta en 
point de vue connaissances. 



'appendix C: MINIMAL COMPETENCY TESTING PROGRAMS liT THE UNITED STATES. 
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APPENDIX Dl A FEW ADDITIONAL WORDS ON THE LEARNING PROCESS BY THE AUTHORS 
OF THE CHILEAN REPORT /i\LGUNAS . PALABRAS ACERCA DEL PROCESO DE APRENDIZAJE 
EXPERIMENTADO FOR LOS AUTORES^ 

Fidel L, Otefza 
Pierina Zanocco 

Centro de Inves tigaciSci y Dasarrollo de la EducaGion 
Santiago 



T;.^ participation the authors 
have had in the development of 
minimal competency programs has led 
them to reconsider some concepts 
and strategies conmionly used in 
educational and curriculmn planning. 
Within the limited space avallables 
these lessons might be sunroari^ed 
iri the following way: 

1. Concepts and procedures 
involved in educational planning 
and curriculiini development need to 
be reconsidered when they are being 
transferred to developing countries 
(our experience relates to three 
Latin American countries) - Models 
and techniques used in developed 
societies cannot be transferred in 
a linear or simple fashion to be 
utilized^ for example ^ in rura. or 
deprived areas ^ of a country like 
ours. Using the words which Tors ten 
Husen utilised to . criticise the 
universal schooling model, we could 
say: 

"**,it raises profound 



La partlcipacion que les cupo 
a los autores en el desarrollo de 
programas de matematica sobre la base 
de destrezas mlnimas , les llevo a 
raconsiderar algunos conceptos o 
tecnicas corrientes en el desarrollo 
de^ curriculum, Dentro del estrecho 
margen que permite este breve informe, 
cstas lecciones pueden slntetlEarse 
del modo siguientei , 

i* Tanto los conceptos como 
los correspondientes procedlmlentos 
'^elacionados con la planif Icacion 
educativa y el desarrollo del currlculump 
de^en ser reconsiderados al ser 
utlllEados en palses del tercer mundo 
(nuestra eKperlencla guarda relacion 
con tres paises latino Americanos). 
Los modelos y las tficnicas utllizados^ 
en los palses mas industriallEados ^ 
no trans fiat en en forma linoal o 
simple al ser utiliiados, por ej employ 
en zonas rerales pobree de un pais 
como el nuestro. Usando las palabras 
que Torsten Husen utlliza para 
criticar el use universal del modelo 
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questions about the adequacy 
of the Waacern European and 
North American model of 
formal schooling chat has 
been exported wholesale to 
the developing countries 
where it may not be 
suitable." 

The main problems we found 

were i 

- the inability of existing 
models to cope with qualitative 
social characteristics s as 
well as with quantitative 
Information^ and 

- their inadequacy in relating 
cechnical and political 
issues* 

t^ile our thinking is still 
quite tentatlves let us consider the 
things we are trying to Implement 
and the kinds of questions we are 
facing through the coranQn notion of 
^needs assessment. 

Firsts in the implementation 
of new programs, the authors are 
using alternative methods that may 
allow a participative process in 
which needs may emerge* However, 
time, priorities J and resources (to 
name a few) are viewed differently 
by rural or marginal corattunlties, 
as compared with the way these ideas 
are used by the so-called "educated" 
technician. The qiistion arises: 
How can an investigative process for 



escolar , podemos declr i 

".t.surgen preguntas de 
fondo al considerar el uso 
del modelo formal de educaclfin 
desarrollo en Europa occidental 
y los Eatados Unldos de Norte 
Amirlcaj en palses en 
desarrollo, Puede que alll 
no sea apllcable," 

En el uso de los modelos 
conocidos para el desarrollo del 
curriculum, en programas de destrezas 
mlnlmas en zonas de extrema pobreza, 
encontramos dos dif icultades 
princlpalesi la Ineficacla de estos 
modelos para manejar apropladamente 
informaclon cualltativa y su 
Inoperancla para relacionar cuestiones 
de indole politico-admlnlstrativo, 

Nuestro pensamlento, en torno 
a 2Gte problemaj es solo tentativo. 
Para ejemplif icarlo ^ consideramos lo 
que estamos tratando de implementari 
y las preguntas que surgen^ al 
utillzar las Ide^j corrlentes acerca 
de determlnaclon de necesidades* 

PrlmerOj en el desarrollo de 
nuevos programas, los autores estan 
utll^'zando estrateglas que permitan 
un proceso particlpativo, del cual 
se espera emerjan las necesldades 
de una comunidad, Pero sucede que 
conceptoSj coiio tlempo, prioridadeSp 
recursos, para nombrar solo algunos, 
son comprendidod en forma diferente 
por las comunidades rurales y los 



identifyine needs account for the 
differences between tha aims and 
ways of thinking of cOTmnunity 
membars and researchers, and yet 
lead to valid outcomes? 

Second, the process of 
identifying needs should continue 
throughout the program development 
and implementation, A good reason 
for this is that practice frequently 
teaches the planner more than all 
of the previous studies. Moreover , 
experience shows that the prog_rjim 
i t s e l_f change s the act ujl 
cond i t ions , making previous 
information largely Irrelevant. 
Again a question arises: How can 
newly identified needs or a 
better understanding of reality 
be incorporated into a curriculum 
development process that is* by 
itself, expensive, technically hard 
to alter, and tends to generate 
rigid and eKpensiva educational 
products? 

2, Experiences with adult 
education have shoTO the value of 
applied mathematics as an instrument 
for community development, Tn this 
per •nective, mathematical contents 
nnd/or Dbjectlves should be selected 
according to their potential to 

- brln^ about an awareness 



investigadores . Surge la pregunta: 
iComo puede un proceso de investigaci8n 
armonlzar Las diferenclas en objectivos 
y en forma de pensamiento entre 
comuneros e investigadores y garantizar 
resultados validos? 

Segundo, el proceso de 
determinacion de nacesidades deberia 
acompanar el de desarrollo del 
curriculum y el de implantacion del 
programa, Una buena ragon para 
hacerlo asl es que la practica le 
ensena mis a los investigadores que 
todos los estudios previoss pero 
tambien porque la experiencia muestra 
que los propios programas modif Icar 
las c Q nd i c i ones de la realldad , 
haciendo irrelevante la mayor parte 
de la informaclon previa, Nuevamente 
surgen preguntas * iComo pueden 
incorporarse a un programa en marcha 
las nuevas necesidades o la mejor 
comprension de istas surgidas de la 
practica? iComo lograrl© en medio 
de procedimientos que tlenden a ser 
costosos, largos de realizar y que 
devienen en productos educativos a 
la V8Z costosos y rigidos? 

2. Las experiencias realizadas 
en educacion de adultos les mostrS 
el valor de la matemfitica como un 
Instrumento para el desarrollo *y 
comunitario. En esta perspectiva 



among poor adults, concerning 
the klnda and sources of 
their problems ^ 

- help communities in their 
organization^ 

- help individuals to cope 
with an increasingly complex 
civilization j 

prepare cominunities and 
individuals to understand 
financial and administrative 
p rob lams J and 

- help adults of marginal 
ability to comprehend social 
relations and commercial 
transactions as forces with 
which they have to cope for 
survival. 

It is an Interesting challenge for 
the mathematical communlfy and for 
educators to find the mathematical 
structures or prog^^ws which would 
most appropriately clarify these 
issues for the illiterate or for 
the recently incorporated marginal 
population. 



los contenidos o los objetivos 
matemfiticos debieran ser 
seleccionados de acuerdo con su 
potencialidad para 

- esclarecer, n el adulto, la 
clase de problemas que debe 
enfrentar y las causas de 
dlchos problemas, 

- reforEar la organizacion 
comunitarias 

- ayudar al indlviduo a comprende 
una civllizacion de complejidad 
creclente V 

- preparar al indlviduo y a las 
organizaciones comunitarlas 
para el i^anejo de cuestionar 
flnancieras y admlnistratlvas y 

- ayudar al adulto marglnalo a 
comprende^ relaciones soclales 
y lab o rales en tirminos, de 
fuerza con la que poder luchar 
para su sobrevivencia- 

Es un desaflo interesante para la 
comunidad de matemStlcos y de 
educadores el esclarecer cuiles son 
las estructur'as matematicas que major 
podrlan esclarecer estos aspectos al 
analLabeto o al recientemente 



